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In considering the clarinet witb relation to 
intona.tion many problems arise. It is said ·t,~J.a t the 
instrument is so constructed that it is impossible to 
play with perfect intonation. John Redfield says: 
The intonation of the clarinet is so 
faulty that clar.Lii3tists have come 
resignedly to accept the claim of clari­
net makers that it is impossible to 
construct a clarinet that shall be in 
tune. The solo clarLle tis t of the Dni ted 
States l;,iarine Band once said to me. 
'There never was a clarinet that was in 
tune', and his view is representative of 
the opinion of professional clarinetists 
in generaL i;,nen the clarinetist needs 
a new instrument 11e tries out clarinets 
by the score until finally he finds one 
that he can force in tune by lipping and 
this one he purchases. l 
Interested in the intonation de~iciencies of the 
clarinet an experiment testing the intonation of thirty 
eight clarinets by the use of a stroboscope was conducted. 
1 John Redfield - Music A Science and an Art 
Tender Publishing Co. New York - 1928 - p 229-230 
Statement of Problems 
In order to systematically determine some facts 
concerning pitch deficiency of tilo clarinet ~he following 
questions were asked. 
1.	 What is the average pitch tendency of a group 
of clarinets in reference to an established 
norm? 
As a norm from which to measure all clarinets 
the tone concert Bb , C for the clarinet, 466.2 
cycles ~3r second was chosen. 
2.	 What is the pitch tendency of each clarinet 
thrOUbDout its chromatic compass in reference 
to the established norm? 
3.	 \Vhat are the pitch tendencies of chromatic 
tones wbich will admit use of alternate 
fingerings or different tone hole combinations? 
ge 3. 
Definition of Terms 
stroboscope - The Conn Chromatic Stroboscope is an 
instrument by which the exact frequency 
of any tone lying within the range of 
the piano keyboard may be determined 
in cycles per second. The method is 
entirely visual and does not involve 
the sounding of any comparison tone. 
Deviations are measured from the tones 
of the equally tempered scale based on 
the standard A of 440 cycles per second 
or the standard Bb of 466.2 cycles per 
second. 
Cents - Hundreths of an equally tempered semi tone. 
Limitations of the Study 
The material and data presented in this report is 
that which was found from the thirty eight clarinets used 
in the study. 
The results fu~d conclusions presented are not intended 




In conducting this experiment thirty eigl1t clarinets 
were tested by a stroboscope in a sound proof studio. All 
subjects used were clarinet players with not less than 
four years experience, and well formed clarinet embouchres. 
The majority of the subjects were music students from 
the Arthur Jordan Conservatory. 
In order to eliminate as nearly as possible the vari­
able factors a certain procedure was followed for each 
subject. 
To allow each instrument to adjust to the room tem­
perature a ten minute warm up period was used before 
~esting. 
The barrel joint of each clarinet tested was placed 
flush to the upper joint. 
Each test was performed with the subjectfs back to 
the stroboscope. 
Each subject was instructed to produce each tone 
with an even column of air sufficient to sound a well 
rounded tone. 
To determine the average pitch tendency of the 
thirty eight clarinets tested the follOWing method was 
used. The standard Bb of 466.2 cycles per second which 
Page 5. 
registers zero on the stroboscope was chosen as a norm. 
As each subject played C (concert Bb ) on his clarinet 
the deviation from the norm was measured on the strobo­
scope, and recorded. The sum of the deviations recorded 
in cents from the norm was divided by thirty eiGht; the 
number of clarinets tested, and the average pitch tendency 
was derived. 
The following method was used in determining the 
pitch tendency of each clarinet throughout its chromatic 
compass. The pitch for the tone C (concert Bb) was de­
termined as described in the preceding paragraph. This 
pitch became a constant pitch to which all other tones 
in the chromatic compass were compared. It was found 
that this constant pitch raised from one to three cents 
throughout each test. At frequent intervals the constant 
pitch was rechecked. When deviations from the pitch 
established in the beginning were found the new constant 
pitch, established from the norm, was recognized. The 
difference measured in cents between the pitch for the 
clarinets tone C (concert Bb) and the pitch recorded for 
each tone in the chromatic scale determined the pitch 
tendency of each clarinet throughout its chromatic compass. 
The tones Which measured above the pitch of the clarinet 
tone C (concert Bb ) were represented with a plus (+) sign. 
Those tones wIlich measured below were represented with a 
ge 6. 
minus (-) sign. 
The met,·od described above was also used in 
deter"Ii.Lning the pitch tendencies of chromatic tones 
which a...i.J,.it ,;.se of alternate fingerings or different 
tono hole combinations. 
In order to determine the average pitch tendency of 
each tone in the chromatic com~ass of the clarinets, the 
followin~ procedure was used. A total sum of the plus 
(+) and a total sum of the minus (-) deviations for each 
note in the chromatic scale was figured. The smaller sum 
of the two was subtracted from the larger. The difference 
was divided by thirty eicht, the number of clarinets used, 




The results of the experimen~ pl'esented in Chapter 
II are presented in Table and Chart form. 
Table I on page discloses the pitch tendency for 
the tone C (concert Bb ) and each clarinet with reference 
to the established norm of 466.2 cycles per second on the 
stroboscope. There were seventeen brands of clarinets 
used in the experiment. Rather than disclose ~he manu­
facturer of each clarinet a number system is used to re­
present each brand. All clarinets which are of similar 
rand are represented by similar numbers. The brand by 
numbers of each clarinet tested, the deviation from the 
established norm grad ed into cents and the average 
pitch tendency is presented. 
Tables II thru XXI, pages thru , disclose 1e 
distribution of pitch tendencies of the thirty eight 
clarinets tested. deviations from the constant are 
presented in intervals of four cents ranging from the 
highest to the lowest deviation for each note in the 
cp~omatic scale. 'rhis is represented in each table by 
the term deviation intervals. The nunwer of clarinets 
of the total of th1:r·ty eight, wnlct. corres to the 
deviation rvals for each note in the chromatic 
compass of the clarinet, is presented by term fre­
quency. The ra~e of devia~~on an le average pitcL 
tendency among the thirty eient clarinets for each tone 
in ~he chromatic scale is also opesented. 
Tables XXI thru ~lI, pages t~u , disclose 
e Q1stribution of pitch tendencies of the thirty e12ht 
clarinets tested for sixteeh tones requirin~ the use of 
al ternate 1'ingerings or differ'ent tone hole combinations. 
he viation intervals, frequency, ranv.G a verage 
pitch tendency are presented in method identical to that 
escrlb in tn reced.il oaragrapn conrer~_ b_ II 
r tl-te re sul-cs in e II u XXXVI, a h, 
... • 1, page was derive,A.. average deviation from 
onstant pitch C (concert Bb ) for the thirtf eight 
larinets tested was plotted for each tone in e cnromat 
compass OJ. ~a clarinet inc~u g th tl.olicate tones ich 
can OE: ma. ith use of alter-nate fingerings and tone hole 
combinations. 
• 
Summary of Table I 
A reSl~e of Table I reveals the deviation from the 
norm of 466.2 cycles per second for the tone C (concert Bb) 
among thirty eight clarinets. The deviation from the norm 
of each clarine t is measured in cents .i'J~e dis tribu tion 
of deviations range from +6 to +39 ~dutS. The average 
deviation or pitch tendency is +2~.5 cents. 
Pace 10. 
Table I 
Pitch tendency of each clarinet to the Norm. 
Brands 
Clarinets by Deviation in Cents 
Numbers 
1. -.­ - - - - - - 1 - - - ------­ +37 
2. - - - - - ~ - - 1 - - - ------­ +10 
3. - -. - - - - - - 1 - - - - - ­ +30 
~.o - - - - - - - - 1 - - ­ - - - +14 
5. - .­ - - - ---1--­ ------­ +39 
6. - - - - - - - - 1 - - - ------­ +20 
7. 0:. - ... - -
- - - 1 - - ­ - - - +23 
8. - - - - - - - -1 - - - ------­ +2~_ 
9. - - - - - - - - 1 - - - - ­ - - ,­ - - +25 
10. - - - - .;;; - - - 2 - - - - - ­ +22 
11. - - - - - - - - 2 - - ­ - - ­ + 9 
12. - - ..: - -
- - - 3 - - - - - - - - -­ - +25 
13. - - - - - -' - - 3 - ------­ +17 
14-. - - - - - - - - 4 - - - - - - +10 
15. - - -- ­
- - - 4 - - - ------­ +22 
16. - - - - - - - - 4 - - - - - - +23 
17. - - - - - - - - 4 - ------­ +10 
18. - - - - - - - - 4 - - - -----­ .... +20 
19. - - - - - - - - 4 - - - - ­ - +18 
20. - - - - - - ­ -
.-J 
~ - - ­ - - ­ - - +17 































25. - - - - - - - - 7 - ------­ +17 
26. - - - - - - - - 8 - - - - - - ­ - +23 
270 - - - - - - - - 8 - - - - +28 
28. - - - - - - - - 9 - - - - ­ - "'35 
29. - - - - - - - - 10 - - - - - +20 
30. - - - - - - - - 11 ------­ +23 
31. - - - - - - - - 11 ------­ + 6 


























35. - - - - - - - - 15 - - - "'23 
36. - - - - - - - - 16 - ­ - +10 
37. - - - - - - - - 16 ------­ +15 
380 - - - - - - - - 17 - - - +20 
Range = +6 +39
 
Average Pitch tendency = "'21.05
 
ge 11. 
Summary of ~'I'able II 
A resume of Table II reveals ~ne distribution of 
pitch tendencies for the tones E and F among tbeL1irty 
eight clarinets tested. Each of the tones are represented 
in the staff with the fingerings used on the clarinet 
indicated below. 
For the tone ~, two clarinets range from +1 to +3 
cents. Thirty six clarinets range from 0 to -44 cents. 
The overall range is from +3 to -44 cents. The average 
pitch tendency of the thirty eight clarinets is -8.5 cents. 
For the tone ~, one clarinet measures +2 cents. 
Thirty seven clarinets range from 0 to -29 cents. '.L'he 
overall range is from t3 to -29 cents.fne average pitch 
tendency of the thirty eight clarinets is -9.7 cents. 
Page 12. 
Table 2 
The Distribution of Pitch Tendencies for 
the tones E/ & ~ among 38 Clarinets 
Deviation 




2r oJ 1 0 
- 5 
~10 
••• -l 4 • 0 • • • • • • • • 2 






-15 ••• -14• • • • • • • • • •-20 -2• •• • ••••••••• 
-25 
-24­• •• • • • • • • • • • • 
-30 •• 0 -3 •••••••••• 
-,5 :~••• • ••••••••• 









Range of Deviation +3 -hh 















oJ 1 ••• oJ 4 • • • • • • • • • • 1 
0 • •• - 4 • ••••••••• 7 
5 • <t. :~ •••••••••• 11 -10 •• 0 • ••••••••• 10 
-15 ••• -14• • • • • • • • • • 8 -20 ·a. -2 • ••••••••• 0 
-25 ••• -29 • ••••••••• 1 
Range of Deviation oJ2 -29 
Average Pitch Tendency -9.7 
Pace 13. 
Summary of Table III 
A resume of Table III reveals the distribution of 
II 
pitch tendencies for the tones ~ and ~ among the thirty 
eight clarinets tested. Each of tne tones are represented 
in the staff with the fingering used on the clarinet indi­
cated below. 
For the tone ~, nine clarinets range from +1 to +8 
cents. Thirty one clarinets range rrom 0 to -32 cents. 
The overall range is from f8 to -32 cents. The average 
pitch tendency of the thirty eight clarinets is -4.2 cents. 
For the tone G, thirteen clarinets range from -1 to 
f 
-23 cents. Twenty five clarinets range from +1 to +16 
cents. The overall range is from +16 to -23 cents. The 





The Distribution of Pitch Tendencies for 
the tones ~ & G. among 38 Clarinets 
Deviation 
Intervals Frequency3. 
oJ -4­5 ••• • • • • • • • • •t, •1 oJ 1 ••• of. • •
• 
• • • • • • • • ~~ -­
.w:e: 0 • • • - tt • • • • • • • • • • 13 
T. - 5 • • • • ••••••••• 11 
• -10 • • • :~ • • • • • •• • • • 1 
o • • • • • • • • •• -15 • •• ~14 2
-
.3L -20 • • • -2 • • • • • • • • • • 0 
• -25 • •• 
-2K • • • • • • • • • • 1 1ft. 
-30 • •• 1-3 • • • • • • • • • • 
Total 38 
Range of Deviation -4-8 -32' 






-24 • • • • • • • • • • 1j 
-15 -i,4 ..•......• 0• ' • •~ 
-C5"" 
";10 - ........... 0
 
T· - 5 • •• • • • • • • • • • • 3 1 9• - • •• : 4 • •••••••••
• 0 ••• of. 4 • ••••••••• 8 
• of. 5 ••• of. 9 •••••••••• 12 
• 
• of. 10 ••• of. 1.4 • ••••••••• 4 
+15 • •• of. 19 • ••••••••• ,1
-
Total 38 
Range of Deviation oJ16 
-23 
Avera.ge Pitch Tendency oJ2.3 
age 15. 
Surrunary of 'rab.le IV 
A resume of Table IV reveals vDe distribution of 
pi tch tendellcies for the tones Gf and A, among the tnij:'ty 
eight clarinets tested. Each of the tones are represented 
in the staff with the l'1ngerings used on the clarinet indi­
cated below. 
For the tone Gf, eight clarinets range from -2 to 
-11 cents. Thirty clarinets ranGe from 0 to +16 cents. 
The overall range is from -11 to +L6 cents. The average 
pitch tendency of the thirty eight clarinets if f4.2 cents. 
For the tone ~, one clarinet ~easures -9 cents. 
Thirty seven clarinets range from +2 to f23 cents. The 
overall range is Erom -9 to f2j cents. ~~e average pitch 
tendency of the thirty eight clarinets is fll.l cents. 
Page 160 
Table 4 
The Distribution or Pitch Tendencies for 













-10 .~. ~l1+ ••••••• '~ •• 1 
- 5 • •• ..;, 4........... l- 1 • • • - .......... 
0 
• •• .f. 4 ••.••••••• 12 
of 5 + 9 9• • • • • • • • • • • • • 
+10 • • • .f.l1+ ••........ 7 
~15 +19 2• •• • • • • • • • • • • 
Total 38 
Range or Deviation +16 -11 















5 • • • : 4• • • • • • • • • • 1 
-
1 • •• • • • • • • • • • • 0 0 • •• + 4 • • • • • • • • • • 3 
of 5 • • • of 9 • • • 0 • • • • • • 10 
+10 +14 13• • • • • • • • • • • • • 
+15 ••• +19 • ••••••••• 6 
+20 +24 
...2• • • • • • • • • • • • • 
Total 38 
Range of Deviation -9 +23 
Average Pitch Tendency +11.1 
Page 17. 
Sunnnary of Table V 
A resume of Table V reveals the distribution of 
pitch tendencies for the tones At and B,among the thirty 
eight clarinets tested. Bach of the tone~ are represented 
in the staff wi t.:l the fingerings used on the clarinet indi­
cated below. 
.-IJ;
For the tone A/~ J t:nree clarinets ranro from -1 to 
-3 cents. Thirty five clarinets range from 0 to +24 cents. 
The overall ranSe is from -3 to +24 cents. The average 
pitch tendency of the thirty eieht clarinets is +10.7 cents. 
F'or the tone B , three clarinets range from -1 to -9I
cents. Thirty five clarinets range from 0 to +23 cents. 
The overall range is from -9 to +23 cents. The average 
pitch tendency of the thirty eight clarinets is +11.6 cents. 
Page 18. 
Table 5 
The Distribution of Pitch Tendencies for 
the tones A~ & B,among 38 Clarinets 
Deviation 
~ Intervals Frequency ~l : 
:i=e" 
: ¥f - 1 ••• o •.• 
+ 5 ••• 
- 4 .......... 3 ~ 4 .......... 2 


















Ranee of Deviation -3 +24" 
Average Pitch Tendency +10.7 
Deviation 









••• - 9 
••• - 4 
• eo +4 





• • • • • • • • • • 













+20 +24 • ••••••••• 
J8 
6 
Range of Deviation -9 +23 
Average Pitch Tendency +11.6 
:Jage 19. 
Su~ary of Table VI 
A resume of Table VI reveals the distribution of 
, #'pi tch tendencies for the tones C and G' among the thirty 
eis~t clarinets tested. Each of the tones are represented 
in the staff with the fingerings used on t he clarinet 
indicated below. 
For the tone C, 
I 
three clarinets range from -4 to 
-13 cents. Thirty five clarinets ran~;0 from 0 to +26 
cents. The overall range is from -13 to +26 cents. The 
average pitch tendency of the thirty eight clarinets is 
+11.1 cents. 
For the tone #'C , six clarinets range from -1 to 
-14 cents. Thirty two clarinets range from 0 to +23 
cents. he overall range is from -14 to +23 cents. The 
average pitch tendency of the thirty eight clarinets is 
+8.3 cents. 
rase 20 0 
Table 6 
The Distribution of Pitch Tendencies for 
, #'the tones C & C among 38 Clarinets 
Deviation 















• • • 
-14 •••••••••• 
- 4. .......... 
- .......... 
~ 4 ••• ~ · •. · •• 














• • • • • • • • • • 
• • • • • • • • • • 
7 
6 
"'25 • • • "'29 • ••••••••• 1
-
Total 38 
Range of Devia.tion ':'13 · ... 26 
Average Pitch Tendency "'11.1 
Deviation 










••• -14 •••••••••• 
• • • - 4. .......... 
• •• - .......... 
• • • .f. 4 ..•..•..•• 
















-f19 • • • • • • • • • • 






Range of Deviation -14 
-f23 
Average Pitch Tendency -f8.3 
age 21. 
Summary of Table VII 
A resume of Table vII reveals the distribution of 
, -~,pitch tendencies for the tones D and VI among the thirty 
eight clarinets tested. Each of tne tones are represented 
in the sta~f with the fingerings used on the clarinet 
indicated below. 
For the tone D~ six clarinets range from -1 to 
-10 cents. Thirty two clarinets range from 0 to +34 
cents. The overall range is from -10 to +34 cents. The 
average pitch tendency of the thirty eight clarinets is 
+10.6 cents. 
For the tone D#~ eleven clarinets range from -1 to 
-19 cents. Twenty seven clarinets range from 0 to +24 
cents. The overall range is from -19 to f24 cents. The 




The Distribution of Pitch Tendencies for 
, -~, 
the tones D & Vlf among 38 Clarinets 
Deviation 
Intervals . Frequencyt1. 
-10 •• • -14 • • • • • • • • • • 1$ 1 - 5 • • • : ~ • • • • • • • • • • 10 • •••••••• 0 
.,.. -
1 • • • 40 • •• ~ 4 • • • • • • • • • • 7
• 
0 + 5 • •• + 9 • • • • • • • • • • 5 
D 
~10 • •• ~14 • • • • • • • • • • 5 
0 ~15 • • • ~14 • • • • • • • • • • 6 
• ~20 ·.-. ~2 e:•••• e.e ••• 6 Ie ~~5 ••• ~29 • ••••••••• 2 
~30 • • • ~34 • • • • • • • • • • 1 
Total 38 
Range of Deviation -10 +34 
Average Pitch Tendency ~10.6 
Sl.E;e 23. 
Summary of Table VIII 
A resume of Table VIII reveals the distribution of 
pitch tendencies for the tones Eland pi among the thirty 
eight clarinets tested. Bach of the tones are represented 
in the staff with the fingerings used on the clarinet 
indicated below. 
For the tone E~ nine clarinets range from -1 to 
-21 cents. Twenty nine clarinets range from 0 to +32 
cents. The overall range is from -21 to +32 cents. 
The average pitch tendency of the thirty eight clarinets 
is +5.8 cents. 
For the tone P,I eleven clarinets range from -1 to 
-16 cents. Twenty seven clarinets range from 0 to +31 
cents. The overall range is from -16 to +31 cents. The 




The Distribution of Pitch Tendencies for 














-20 • •• -24 •••••••••• 2 
-15 • •• :iZ • ••••••••• 0 -10 • •• • • • • • • • • • • 2 
- 5 • • • : 4• 0 •••••••• 41 1• •• • •••••••••0 • •• + 4 • • • • • • • • • • 7 
+ 5 • • • l- 9 • ••••••••• 6 
+10 +14 7• •• • • • • • • • • • • 
+15 • •• +19 • ••••••••• 6 
+20 ••• +24 • • • • • • • • • • 2 
+25 • • • +29 •••••••• 0 .. 0 
+30 • • • +34 •••••••••• 1
-
Total 38 
Range of Deviation -21 












gj -15 • • • :i4 • •••••••••-10 • • • • • • • • • • • • • 
- 5 • •• : 4• ••••••••• 
-
1 
• •• • • • • • • • • • •0 • •• + 4 • • • • • • • • • • • 
+ 5 • • • ~ 9 • • • • • • 0 • • • 
+10 • • • +14 • • • • • • • • • • 
+15 • •• +19 • •••••••••
+20 ••• +24 • • • • • • • • • • 
+25 • • • +29 • • • • • • • • • • 
+30 














Range of Deviation -16 
Average Pitch Tendency 
+31 
-+6.6 
rage 2 --­. ~. 
Summary of Table IX 
A resume of Table IX reveals the distribution of 
pitch tendencies for the tones pi' and G1among the thirty 
eight clarinets tested. Each of the tones are represented 
in the staff with the fingerings used on the clarinet 
indicated below. 
For the tone ~: seven clarinets ranee from -2 to 
-10 cents. Thirty one clarL!e ts ral1ce from 0 to +47 
cents. The overall range is from -10 to +47 cents. The 
average pitch tendency of the thirty eight clarinets is 
';·11.9 cents. 
or the tone G: four clarinets range from -5 to 
-16 cents. Thirty four clarinets range from 0 to +44 
cents. The overall range is from -16 to +44 cents. The 
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-10 1 1• •• -14 • • • • • • • • • • 
- 5 • • • : 4• • • • • • • • • • 2 
-
1 
• •• • • • • • • • • • • 40 
-. 4 1• • • • • • • • • • • • • 
~ 5 • •• -. 9 • • • • • • • • • • 6 
+10 • •• +J.4 • • • • • • • • • • 8 
+15 • • • +14• • • • • • • • • • 8 +20 t 2 5• • 0 • • • • • • • • • • 
+25 ••• +29 • ••••••••• 2 
t30 • • • t34 • ••••••••• 0 
+G5 • • • t~ • • • • • • • • • • 0 -. 0 • •• • • • • • • • • • • 0 
-.45 • • • +49 • • • • • • • • • • 1
-
Total 38 
Range of Deviation -10 












~ -15 • • • =it • •••••••••-10 • •• • • • • • • • • • •
:4• • • - 9 • • • • • • • • • • 
• • • - 1 • • • • • • • • • •0 • •• + 4 • • • • • • • • • • 
+ 5 • •• + 9 • • • • • • • • • • 
+10 • •• +J.4 • • • • • • • • • • 
-'15 +19• • • • • • • • • • • • • 
-'20 • • • -'24 • • • • • • • • • • 
-.25 • • • +29 • • • • • • • • • • 
+30 • •• +34 • • • • • • • • • • 
+35 
• • 0 +39 • • • • • • • • • • 
















Range of Deviation -16 -.44 
Average Pitch Tendency +15.2 
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Summary of Table X 
A reswne of Table X reveals the distribution of 
pitch tendencies for the tones G#'and A' among the thirty 
eight clarinets tested. Each of the tones are represented 
in the staff with the fingerings used on the clarinet 
indicated below. 
For the tone G#: seven clarinets range from -1 to 
-13 cents. Thirty one clarinets range from ~l to ~44 
cents. The overall range is from -13 to ~44 cents. The 
average pitch tendency of the thirty eight clarinets is 
+11.8 cents. 
For the tone A~ four clarinets range from -6 to 
-8 cents. Thirty four clarinets range from +1 to +44 
cents. The overall range is from -8 to +44 cents. The 




The Distribution of Pitch Tendencies for 
~. ,
the tones ~' & A among 38 Clarinets 











-14 • • • • • • • • • • 2 
: ~ • • • - 9 • • • • • • • • • • 3 • • • - 1 • • • • • • • • • • 2 0 • • • 
'" 
4 • • • • • • • • • • 4 
+ 5 • • • + 9 • • • • • • • • • • 4 
"'10 • • • ",1l~ • • • • • • • • • • 3 
"'15 ••• "'19 • • • • • • • • • • 11 
+20 +24 6• • • • • • • • • • • • • 
+25 • •• +29 • • • • • • • • • • 2 
+30 • •• +34 • • • • • • • • • • 0 
+35 • • • t39 • • • • • • • • • • 0 
+40 • • • +44 • • • • • • • • • • 1 
Total 38 
Range of Deviation -13 













:l ~ : ~ • •• - 9 • • • • • • • • • • 41 0• • • - • • • • • • • • • •0 
'" 4 2• • • • ••••••••• oJ 5 
·." 
'" 
9 ·......... 6 
"'10 "'14 2• •• • ••••••••• 
"'15 • • • +19 • • • • • • • • • • 8 
+20 t 24 8• •• • •••••••••
+25 • •• t 2.9 • • • • • • • • • • 1 
"'30 • •• "'34 ·......... 4 
"'35 • • • "'39 • • • • • • • • • • 2 
",40 • •• "'44 • • • • • • • • • • 1
-
Total 38 
Range of Deviation 
-8 "'44 
Average Pitch Tendency t16.1 
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Summary of Table XI 
A resume of Table Xl reveals the distribution of 
pitch tendencies for the tones AJ ' and B'among the thirty 
eight clarinets tested. Each of t~le tones are represented 
in the staff wi t:'j the fingerings used on the Clarinet 
indicated below. 
~f 
For the tone AN, four clarinets range from -3 to 
-13 cents. Thirty four clarinets range from 0 to +44 
cents. The overall ranse is from -13 to +44 cents. The 
average pitch tendency of the thirty eight clarinets is 
"'16.8 cents. 
For the tone B; twenty clarinets range from -1 to 
-l4 cents. Eighteen clarinets range from 0 to + cents. 
The "all range i rom -l4 to ",liO cents. 7he avera~e 
pi tch tende. of the thirty eight c.La ts is -1.6 
cen • 
• •• • ••••••••• 
• •• • ••••••••• 
age 30. 
Table 11 
The Distribution of Pitch Tendencies for 
, , 
the tones A# & B among 38 Clarinets 
























·.'. -1.4 • •• '••••. ei. ! 2 







• •• 4 • • • • • • • • • • 
f 5 .. 9 • •••••••• ! 2 • 41!. • 
flO • • • f1.4 • • • • • • • • • • 6 
f15 f19 10 
+20 ••• f24 • • •••••••• 5 
+25 • •• +29 5• •••-6 ••••• 
+30 • •• +34 • • • • • • • • • • 3 
f35 • • • f39 • • • • • • • • • • 1 
+40 • •• +44 • • • • • • • • • • 1
-
Total 38 
Range of Deviation -13 
Average Pitch Tendency t~.8 
Deviation 
Intervals Frequency 
-10 ••• ~1.4 •..•.•.... 4 
- 5 .~. - 54..........
 
- 1 ••• - .••.••.•.. 11. 
o •.• .J4 ......•••. 1.4 
.J 5 ... + 9 .••..•.. ~. 3 
flO ••• f1.4 •••••••••• 1 
Total 38 
Range of Deviation -14 
-lo10
 




S~ary of Table XII 
A res'l.une. of Table XII reveals t distribution of 
pitch tendencies for the tones C#2 and D~among the thirty 
eight c1ar~nets tested. ~ach of the tones are represented 
in the staff with the finger::ne;s used on t he clarinet 
indicated below. 
~J. 
For the tone CII, eight clarinets range from -2 to 
-20 cents. Thirty clarinets range from 0 to +13 cents. 
The overall range is from -20 to +13 cents. The average 
pitch tendency is +.8 of a cent. 
For the tone D, 
~ 
twelve clarinets range from -1 to 
-8 cents. Twenty six clarinets range from 0 to +12 cents. 
The overall range is from -8 to +12 cents. Tne average 






The bistribution of Pitch Tendencies for 
....J11 1 
the tones l;7T & D among 38 Clarinets 
Deviation 
Intervals Frequency21. 
1Jt~ ]	 -20 ••• -24 • • • • • • • • • • 
-15 :i4 • • • • • • • • • • 0 • • 0 ~ It- ~10	 0T.	 • •• • • • • • • • • • • 
- 5	 5
_.•	 • • • : 4Q 
-
1 • •• • ••••••••• 2
• 11. 0 
• • 0 .f. 4 • ••••' •••••. 21 
11. 
..	 ~ 5 • • • ... 9 • • • • • • • • • • 7 
~10 • • • ... J..4 • • • • • • • • • • 2
-
Total	 38 
Range of Deviation	 
-20 "'13 




- 5 -4.......... 7f =1 -	 1 • •• - . .. . . . . .0. 5
~	 0 • • • +: 4 .....• 170 •••• 
7­
R-




• • 0 ~14 • • • • • • • • • • 2 
• Total	 38• 
Range of Deviation -8 +12 
Average Pitch Tendency "'1.1 
~e overall range is from -17 to +11 cents. 
Summary of Table XIII 
JlH'U......-u 
2 
For the tone E, twenty one clarinets range from 
Page 33. 
,(1 
For the tone Ijl", twenty clarinets ranee from -1 to 
is -1.9 cents. 
cents. 
pi tch tendency of -ellS thirty eight clarinets is -1.9 
indicated below. 
The overall range is frOlo. -14 to +16 cents. The average 
in the staff with the fingerings used on the cla.rinet 
The averaee pitch tendency of the thirty eight clarinets 
-1 to -17 cents. Seventeen clarinets range from 0 to 
+11 cents. 
eil-:::~lt clarinets tested. Each of the tones are represented 
-14 cents. Eighteen clarinets range from 0 to +16 cents. 
A resume of Table XIII reveals the distribution of 
·,1 1 
pitch tendencies for the tones Dff and E among the thirty 
Page 34. 
Table 13 
The Distribution of Pitch Tendencies for 
_sa 1 
the tones uV & E among 38 Clarinets 
Deviation 
34). Intervals Frequency 






-10 • •• -14 • •••••• -e' •• 3 
- 5 • •• - K.......... 6 
- 1 • • • - .......... 11 0 .,. 4 •....•••.. 12• •• 
+ 5 5• • • + 9 • ••••••••• 
+10 ••• +14 • •• 0 •••••' • 0 
+15 +19 1•• • • • • • • • • • • • 
-
Total 38 
Range of Deviation -11+ +16 
Average Pi tch Tendency 
-1.9 
Deviation 







-15 • • • -i.G. .•.••.. "! • • 1 
-10 .. .. 
- 0 ••••••••• 3 
- 5 • • • -4........•. 9 
-
1 8• •• - .......... 0 .,.. Ii .........• 12• •• 
+ 5 • • • +~ •••••••••• 4 
+10 ~ .......... 1·... 
Total 38 
Range of Deviation -17 +11 
Average Pitch Tendency 
-1.9 
Pa~e 3~. 
Suwaary of Table XIV 
A resume of fable XIV reveals the distribution 
of pitch tendencies for the tones F,'and p#Zamong the 
thirty eight clarinets tested. Each of the tones are 
represented in t~e staff with the fing~rings used on 
the clarinet indicated below. 
For the tone F~ twenty two clarinets range from -1 
to -13 cents. Sixteen clarinets range from 0 to +11 
cents. The overall raIl!.':e is from -13 to +8 cents. The 
averave pitch tendency of 1J·.le thirty eicht clarinets is 
-1 ..6 cents. 
J. 
For the tone }.#, twenty six clarinets range from 
-1 to -19 cents. Twelve clarinets ranZe from 0 to +8 
cents. The overall ranse is from -19 to +8 cents. The 
average pitch tendency of the thirty eight clarinets is 
-4 ..8 cents. 
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Table 14 
The Distribution of Pitch Tendencies for 
the tones F1 & P #2 among 38 Clarinets 
Deviation 
~1. Intervals Frequency 
~ f f • -10 ••• -14 .•.....•.. - 5 .•• - ~ •••..••••• 3 9 ~:
•
-
- 1 ••• - ••••.••••• 10 
o •.. ~ 4 .......... 9 




Range of Deviation -13 ~8 











~15 ••• -i4 .......... 4
-10 ... ­ .......... 5 
- 5 ••• - ~ ••.• o. • • •• 12 
- 1 ••• - ••••.•..•• 5 
o •• ~ +4 .......... 8 
... 5 ...... 9 •••••••••• .J±. 
0 Total 38 
Range of Deviation -19 




Sua~ary of Table XV 
A resume of Table XV reveals the distribution of 
pitch tendencies for the tones Gaand ~~mone the thirty 
eight clarinets tested. Each of the tones are represented 
in the staff with the fingerings used on the clarinet 
indicated below. 
For the tone G~ eleven clarinets ranee from -2 to 
-10 cents. Twenty seven clarinets range from 0 to +20 
cents. The overall range is from -10 to +20 cents. The 
average pitch tendency of the thlrty eight clarinets is 
"'2.~_ cents. 
For the tone fourteen clarinets ranre from -1cJf: 
to -19 cents. Twenty four clarinets range from 0 to 
+18 cents. The overall range is from -19 to +18 cents. 
The average pitch tendency of the thirty eight clarinets 
is +.1 of a cent. 
aGe 3d o 
Table 15 
The Distribution of Pitch Tendencies for 
2 _~1




















1 -10 • • • -11+ •••••••.•.• ~ 1 
- 5 • •• - 4 •••••••••• 7 
-
1 - ..........
< • • • 
0 • • • .f. 4 •........• l' 
f 5 • • • ; 9 •.•••.•••. 8 
flO • • • +.14 •••••••••• 3 
t 15 • • • t14 •••••••••• 1 
+20 ·.. +2 •••••••••• -l 
Total 38 
Range of Deviation -10 ,.20 
Average Pitch Tendency ,.2.4 
Deviation 
Intervals Frequency 
-15 • • • -~ .......... 2
j 
-10 • • • - ..........
 
- 5 • • • ~ 4. .......... tt
1 
0 • • • f 4 ......•..• 
- • •• - .......... Itt
 
....f 5 f 9 • • • • • • • • • • 5 
flO • •• +14 •••••••••• 3 
f15 • • • ;19 • • • • • • • • • • 2 
Total 38 
Range of Deviation -19 f18 
Average Pitch Tendency ~.1 
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Summary of Table XVI 
A resume of Table XVI reveals the distribution of 
pitch tendencies for the tones A2 and A#1 among the tnirty 
eight clarinets tested. Each of the tones are represented 
in the staff with the fingerings used on the clarinet 
indicated below. 
2 
For the tone A, nineteen clarinets range from -1 
to -20 cents. Nineteen clarinets range from 0 to +30 
cents. The overall range is from -20 to +30 cents. The 
average pitch tendency of the thirty eight clarinets is 
-.3 of a cent. 
For the tone A#: fL:teen clarinets range from -2 
to -20 cents. Twenty tlFee clarinets range from 0 to 
+31 cents. The overall range is from -20 to +31 cents~ 
The average pitch tendency of the thirty eight clarinets 
is +.7 of a cent. 
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-24 2• •••• e-e ••• 
-15 • • • ·......... 3
 
-10 • •• :i4 • • • • • • • • • • o 
- 5 • • • • ••••••••• 9 
- 1 ·.. : 4 ·......... 5
 
o • •• + 4 ·......... 10
 
+ 5 .~ .. + 9 ·......... 3
 
t 10 • • • t14 ·......... 2 
+15 • •• +19 • • • • • • • • • • 2 
.J20 1• • • +24 • • • • • • • • • • 
+25 • •• +29 ·.....' .... o 
+30 • • • +34 • • • • • • • • • • 1 
Total 38 
Range of Deviation -20 +30 




-15 • •• -1~ •••••••••• 
-10 • •• -1 •••••••••• tt 
-5 ••• - 4.......... 4
 - 1 ••• - •...•.•.•• 3
o ••• f 4 ••..•••••• 9 
+ 5 • • • of 9 ·......... 8 
+10 • • • +14 ••••.••••• 2 
+15 ••• +19 • • • • • • • • • • 3 
.J20 ••• ~24 • • • • • • • • • • 0 
+25 ••• ~29 0 
+30 • •• .f. 34 •.•.••.•.. 1 
Total 38 
Range of Deviation -20 
.J31 
Average Pitch Tendency +.7 
rage 41. 
Sununary of 'l'able XVI I 
A resume of Table XVII reveals the distribution of 
pitch tendencies for the tones gZan '~3.Il1ong the thirty 
eight clarinets tested. Each of the tones are represented 
in the staff with the fingerings used on the clarinet 
indicated below. 
For the tone B~ ten clarinets range from -3 to 
-20 cents. Twenty eight clarinets range from +1 to +29 
cents. The overall range is from -20 to +29 cents. The 
avera~e pitcn tendency of the thirty eight clarinets is 
+4 cents. 
For the tone C,
J 
eleven clarinets range from -3 to 
-21 cents. Twenty seven clarinets range from 0 to +40 
cents. The overall range is from -21 to +40 cents. The 
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• • • -24 .....'..... 
• • • -iK .......... 
·.. - •........'. 
... - 4. .........• 
• •• - .......... 





















.,.24 • • • • • • • • • • .......... 
1 
2 
"'25 ••• "'29 •••••••••• 1 
Total 38 
Range of Deviation -20 +29 
Average Pitch Tendency +4 
if" . Deviation Intervals Frequency 
















-24 • ••••••••• 1 
=iK ·......... 2·......... 1 
-
0 
• • • • • • • • • • 4 
- tt • • • • • • • • • • 3 f • • • • • • • • • • 5 
0 
0 + 5 flO 
• •• 




• • • • • • • • • • 
12 
4 
",15 • •• +19 • ••••••••• 3 
"'20 • • • +2L~ • • • • • • • • • • 1 
+25 • •• +29 • ••••••••• 0 
"'30 • •• "'34 • • • • • • • • • • 1 
f35 
+40 
• • • f39 
·.. f44 
• • • • • • • • • • 0 
·......... 1 
Total 38 
Range of Deviation -21 +40 
Average Pitch Tendency +5.1 
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Summary of Table XVIII 
A resume of Table XVIII reveals the distribution 
#3 3 of pitch tendencies for the tones C and D among the 
thirty eight clarinets tested. Each of the tones are 
represented in the staff with the fingerings used on 
the clarinet indicated below. 
~3 
For the tone Gil, fifteen clarinets range from -2 
to -19 cents. Twenty three clarinets range rrom 0 to 
+23 cents. The overall range is from -19 to ~23 cents~ 
The average pitch tendency of the thirty eight clarinets 
is f1.8 cents. 
3 
For the tone D, fifteen clarinets range from -1 to 
-37 cents. Twenty three clarinets range from +2 to 
+19 cents. The overall range is from -37 to ~19 cents. 
The average pitch tendency of the thirty eight clarinets 
is ~~3 of a cent. 
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Table 18 
The Distribution of Pitch Tendencies for 












-15 • • • :i4 ·' ..' ........ 2 -10 • • • • • • • • • • • • • ~- 5 • • • - ~ .......... 
-
1 • • • - .......... 0 "'" 4 .........• 8• • • 
+ 5 + 9 9• •• • ••••••••• 
+10 +~ .-.' .•••••.• 1• • • 
+15 • • • +19 • ••••••••• 3 
+20 +24 " ", 2• •• • •••••••• I' 
Total 36 
Range of Deviation -19 +23 
Average Pitch Tendency +1.8 
I; B. Deviation 







1 -35 • • • -3~ ·......... 
-30 • • • -3 • • • • • • • • • •
-25 • •• -24 • •••••••••-20 • •• -2 . • •••••••••
-15 • • • :i4 • •••••••••-10 • •• • • • • • • • • • • 
- 5 • •• : ~ • • • • • • • • • • 
-
1 • •• • • • • • • • • • •0 
• •• + 4 • ••••••••• 
+ 5 • • • + 9 • •••••••••












+15 • • • +19 • • • • • • • • • • 5 
Total 38 
Range of Deviation -37 
Average Pitch 'rendency f:3 
Page 45. 
Summa~y of Table XIl 
A resume of Table XIX reveals the distribution 
of pitch tendencies for the tones n#~and EJamong the 
thirty eight clarinets tested. Bach of the tones are 
repre sented in t!le staff wi th thb L .l.llger ings used on 
the clarinet indicated below. 
For the tone Dff: twenty eight clarinets range from 
-1 to -38 cents. Ten clarinets range from +2 to +16 
cents. The overall range is from -38 to +16 cents. 
The average pitch tendency of the thirty eight clarinets 
is -9.6 cents. 
3 
For the tone E, twenty clarinets range from -1 to 
-49 cents. Eighteen clarinets range from 0 to +36 cents. 
The overall range is from -49 to +36 cents. The average 




The Distribution of Pitch Tendencies for 
_~a 














-35 -38 3• •• • • • • • • • • • • 
-30 • •• -34 • • • • • • • • • • 1 
-25 -24 2• •• • • • • • • • • • •-20 ••• -2 • ••••••••• ~ -15 • •• -14• •••••••••-10 -1• •• • ••••••••• 5 t - • •• - • • • • • • • • • • - 1 • •• - • • • • • • • • • • 50 • • • oJ • • • • • • • • • • 5 
+ 5 • • • oJ 9 • ••••••••• 2 
+10 • •• +14 • • • • • • • • • • 2 
"'15 "'19 " 1••• • • • • • • • • • • 
-~-
Total 38 
Range of Deviation 
-38 
















-45 • •• :iX • ••••••••• 1 
-40 0• • • • •••••••• e· 
-35 • • • -34• • • • • • • • • • 2 -30 -3 1• • • • • • • • • • • • •
-25 • • • -2(, • • • • • • • • • • 1 
-20 • •• ... 24­ • ••••••••• 2 
-15 • •• :i4 • • • • • • • • • • 3-10 3• • • • • • • • • • • • • 
- 5 • •• - t • • • • • • • • • • 5 - 1 • •• - • • • • • • • • • • 2 0 • • • + • • • • • • • • • • 5 
'" 
5 • • • 
'" 
9 • • • • • • • • • • 4 
"'10 • • • ",11i­ ·.......... 5 
~15 o • • "'19 • • • • • • • • • • 3 
"'20 • •• "'24 • • • • • • • • • • 0 
+25 • • • +29 • ••••••••• 0 
"'30 • •• "'34 • • • • • • • • • • 0 
"'35 • • • "'39 • • • • • • • • 0 • 1 
Total 38 
Range of Deviation 
-49 +36
 




Suuunar1. of :ble XX 
A resume of Table XX reveals :::,~e distribution of 
.3 .11.J 
pi tch tendencie s l'UJ.' the tone s F and pt a,'noIlS the thirty 
eight clarinets tested. ~ach of the tones are represented 
on the staff with the fingerings used on ,,;':'0 clarinet 
indicated below. 
For the tone F~ twenty six clarinets range from -1 
to -72 cents. Twelve clarinets rani"~e from 0 to +21 cents. 
The overall range .L'; from -72 to +21 cents. '..!.'~le average 
pitch tendency of the thirty eight clarinets is -13.1 cents. 
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Table 20 
The Distribution of Pitch Tendencies for 
, #3 














-74-70 • •• ·......... 2 
-65 • • • -64• • • • • • • • • • 0 -60 • • • -6 • • • • .' • • • 0 • 1 
-55 • •• 
-54 • • • • • • • • • • 1 
-to • •• -g'l • • • • • • • • • • 0 
- 5 
- ? 0• • • • • • • • • • • • • 
-40 • •• -44- • ••••••••• 0 
-35 • • • 
=54 • ••••••••• 1 -30 • • • ·......... 2 
-25 • •• -24• • • • • • • • • • 2 -20 • • • -2 • ••••••••• 1 
-15 • •• -14• • • • • • • • • • 3 -10 • •• -1 • • • • • • • • • • 6 
- 5 • • • -
tt 
• • • • • • • • • • 4 
-
1 ·.. - • • • • • • • 0 • • 3 0 • • • + • • • • • • • • • • 5 
+ 5 • • • , 9 • a-•••••••• 3 
,10 • •• ,14 • • • • • • • • • • 2 
+15 • •• +19 • • • • • • • • • • 1 
+20 • • • +24 • • • • • • • • • • 1
-
Total 38 
Range of Deviation 
-72 





'or the tone 1t'li, thirty five clarlnets range from 
-3 to -76 cents. Three clarinets range from 0 to +14 
cents. The overall range is from -76 to +14 cents. The 




Table 20 (Conttd) 
The Distribution of Pitch Tendencies for 
3 _~3
 







-~.	 -75 ·... -74 eo- •.~ ." ••••• 1*~j
-, 
-70 • • • -7 • • • • • • • • • • 2 
""""""-", ~o ..	 -65 ·,- . -6~ • • • • • • • • • • 0 ~
-'-.-:=-Te 
0	 -60 • • • -6 • i' •••••••• 3 
-55 • • • • • • • • • • • • • 1 
0	 
-fo° • •• -54 • • • • • • • • • • 1 
4'•	 -45 • •• ·..:....' ... 1 
-40 • • • =& • ••••••••• 1 
-35 • •• -3~ • • • • • • • • • •
-30 ·.. -3 • • • • • • • • • • K 
-25 • • • ·......... 3
-2~
-20 ·.. -2 • • • • • • • • • •
-15 • • 
.
• :i4 • ••••••••• G-10 • ••
. • • • • • • • • • • 
2 
- 5 ·.. - • ••••••••• 3 
L
- 1 • •• - • ••••••••• 1 0	 2t• •• ~ • •••• •••••• 
+ 5 • •• + 9 • • • • • • • • • • 0 
+10 ·.. +1.4	 1• 0 0 • • • • • • • 
Total	 38 
Range of Deviation 
-76 .;.1.4 
Average Pitch Tendency 
-30.3 
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Summ.ary of Table XXI 
A resume of Table XXI reveals the distributIon of 
pitch tenubilcies for the tone GJamong the thirty eight 
clarinets tested. The tone is represented on the staff 
with the fingering used on the clarinet indicated below. 
For the tone G; twenty three clarinets range from 
-2 to -81 cents. Fifteen clarinets ran~<e from +4 to 
+38 cents. '1.11e overall ranGe is from -81 to +38 cents. 
The average pitch tendency of the thirty eight clarinets 
is -9.9 cents. 
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'rable 21 
The Distribution of Pitch Tendencies for 
the tone G
3 













· . . 
-80 • • • -84 • • • • • • • • • • 1 
-75 • •• -74·.......',.. 0 -70 • •• -7 • •• • • • • • • • 0 
...65 • • • -64• • • • • • • • • • 2 -60 -6 1• •• • • • • • • • • • • 
-55 ·.. 
-54 ·...-...... 0 -~o ·..' :~ • ••••••• I" 0 - 5 • •• • • • • • • • • • • 1 -40 'r 0• • • ·.......'.'. 
-35 • •• -3 
4 
·......... 3 
-30 • • • -3 ·......... 0 
-25 ·.. -24·......... 3 -20 • •• -2 ·......... 0 
-15 ·.. :i4 ·......... 5 -10 • •• ·......... 0 5 ·.. ­
tt 
• • • • • • • • • • 41 • • • - ·......... 30 ·.. + • • 0 • • • • • • • 1 
+ 5 • • • ··tl~ ·......... 4+10 • •• ·......... 
+15 • • • +19 • ••••••••• 3 
+20 • •• +24 • • • • • • • • • • 2 
+25 • • • +29 • • • • • • • • • • 1 
+30 •• • +34 • ••••••••• 0 
135 •• • 139 • • • • • • • • • • 1
-
Total 38 
Range of Deviation 




Summary of 'rable xxn: 
A resume of Table XXII reveals the distribution of 
pi tch tendencies of the all-8rna te finr~~~rings for the 
tone B, among ti:Lirty eight clarinets. Each of Gile alternate 
fingerings used are indicated below the tone represented 
on the staff and numbered in sequence. 
For B,number eight, three clarinets range from-l 
to -9 cents. Thirty five clarinets range from 0 to +23 
cents. The overall range is from -9 to +23 cents. The 
average pitch tendency of the thirty eight clarinets is 
+11.6 cents. 
For B, number nine, seven clarinets range from -1 to 
-8 cents. ~airty one clarinets range from +1 to t28 
cents. '.:.'l1e overall range is from -8 to +28 cents. The 




The Distribution of Pitch Tendencies of the alternate 
fingerings for the tone B1among 38 Clarinets 









- 5 • •• - 4. ......•••• 1 
-
1 • •• - .......... 2 
0 01 .f. 4 .•..••.... 5• •• 
+ 5 ·.'. + 9 • • • • • • • • • • 5 
+10 • •• +14 ·......... 7 
+15 +19 12· ... • • • •• • • • • • 
+20 • •• +24 • • • ~ • ! • • • • 6
-
38Total 
Range of Deviation ~9 ~23 











- ;; ... 
- ~ .......... 4 
- 1 ••• - .........~. 3 
0 
"'" 4 .....-. · · · · 6• •• 
+ 5 ••• "'" 9 •••••••••• (3 
1-10 ••• +14 .......... 7 
1-15 ••• +l~ •••••••••• 6 
1-20 ••• 1-2 •••••• ~ ••• 2 
+25 • • • +29 ·.". ....... 2 
Total 38 
Range of Deviation -8 ~28
 
Average Pitch Tendency +8.2
 
age 55. 
Sum.mary of 'l'able XXIII 
A resume of Table XXIII reveals the distribution 
of pitch tendencies of the al te.l:'nate fingerings for the 
I 
tone amon~ thirty eiunt clarinets. Each of che 
alternate fingerings used are indicated below the tone 
represented on the staff and numbered in sequenCoa 
#1
For Dr number th-lrteen, eleven clarinets range from 
-1 to -19 cents. Twent~ seven clarinets ranp:e from 0 to 
+24 cents. 1'l-[e overa.ll range is from -19 to +24 cents. 
The average pi t - enClency of t thlr clarInets 
is +8 cents. 
ILl 
For Dff number fourteen, sixteen clarinets range from 
-1 to -20 cents. Twenty two clarinets range from +1 to 
f36 cents. ii'.e overall range· is from -20 to f36 cent3. 
The average pitch ~enaency of the thirty ei~ht clar~e 
is +2 ..6 cents. 
Page 560 
Table 23 
The Distribution of Pitch Tendencies of the alternate 





















-15 • •• • • • • • • • • • • 2 
-10 • • • • ••••••• '0 ~ 3=i1
- 5 • • • • • • • • • • • • • 2 
-
1 • •• • • • • • • • • • • 4 
,-J=~ 0 • • • +4 ·.........
 
+ 5 • •• + 9 • • • • • • • • • • 
~ 
7 
+10 • •• +1l.~ • • • • • • • • • • 8 
+15 • •• f19 • • • • • • • • • • 2 
f20 • •• f24 • • •• • • • • • • ...2. 
Total 38 
Range of Deviation -1 
-19 
Average Pitch Tendency + 8 
Deviation 
Intervals Frequency 
-1':; • •• -14 • • • • • • • • • • 2 -10 • • • -1 • • • • • • • • • • 3 
- 5 • • • -4.......... 6
 
-
1 • •• - .......... 5
 
+10 
O • •• + 4 .......... 7 
... 5 • •• + 9 • • • • • • • • • • 4 
• I, +14 •...•••• ~ • 4• ~15 • • • +l£. •••••••••• 5
+20 • • • +2, I.. • ••••••••• 1 
+25 • •• +29 • • • • • • • • • • 0 
+30 ••• +34 •••......• 0 
+.35 -" .. +39 • • • • • • • • • • 1 
Total 38 
Range of Deviation -20 +.36 
Average Pitch Tendency +2 ..6 
Page 57 • 
... ~ I 
For iF nUli.:'lI.)er fifteen, one ~.lu.r1r10 C f,18aS(['S s -U 
cents. Thi~ty seven clarinets range from 0 to ~42 cents. 
he overall raLl2e is from -8 to +42 cents. ·.{:le average 
pi tch tenciency of the L.<.rty eight clarin;.; ~3 is +20.5 
ce • 
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Table 23 (Centld) 
The Distribution of Pitch Tendencies of the alternate 












_ 5 •• , - 9 
-1 ••• -4 
0 .. , +4 ,
+5 ••• +9 •••••••••• 
+10 ••• +14 •......••• 
+15 .i. +19 •••••.•••• 







~ +25 ••• +29 ••••.••••• 5 
o +30 .0. +34 •••••••• ~. 
+35 ••• +39 •••••••••• 
5 
2 
+40 •• '. +44 •••••.•••• 1 
Total 38 
Range of Deviation -8 +42 
Average Pitch Tendency +20.5 
Pa.Q:e 59. 
Summary of Table XXIV 
A resume of Table XXIV reveals tlle distribution of 
pitch tendencies of the alternate fingerings for the tone 
~, } among thirty eight clarinets. Each of the alternate 
fingerings used are indicated below the tone represented 
on the staff and numbered in sequence. 
For p#' number eigllteen, seven clarinets ran36 from 
-2 to -10 cents. Thirty one clarinets ranGe from 0 to 
+47 cents. The overall range is from -10 to +47 cents. 
The average pitch tendency of the thirty eight clarinets 
is +11.9 cents. 
For pH' number nineteen, ten clarinets range from 
-2 to -20 cents. Twenty eight clarinets range from +2 
to +32 cents. The overall range is from -20 to +32 cents. 
The average pitch tendency of the thirty eight clarinets 
is +9.8 cents. 
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Table 24 
The Distribution of Pitch Tendencies of the alternate 
~'fingerings for the tone ~~ among 38 Clarinets 
Deviation 










-14• • • • • • • • • • • • • 
- 5 • • • : 4• • • • • • • • • •1 ., 
- • • • • • • • • • • • • •0 + 4·..' • • • • • • • • • •
+5 • •• t~ • • • • • • • • • • flO • •• • • • • • • • • • • 
+15 • • • f19 • • • • • • • • • • 












• •• +29 
·,- . +34 
• • • +39 
• • • • • • • • • • 
• • • • • • • • • • 




+40 • • • f44­ • • • • • • • • • • 0 ~45 • • • ~49 • • • • • • • • • • 1
-
Total 38 
Range of Deviation -10 +47 
Average Pitch Tendency +11.9 
Deviation 
11. Intervals Frequency 














• • • 
• • • 






-24 • • • • • • • • • •
:i4 • • • • • • • • • • 
• • • • • • • • • •
- 4.......... 
- .......... 
i 4 ...••..... 









+15 • •• +19 • • • • • • • • • • 5 




• • • 
+29 
+34 





Range of Deviation -20 f32 
Average Pitch Tendency +9.8 
ge 61. 
Sur::lary of Table XXV 
A res:.une of Table XXV reveals V'e distrJ.0u.tion 01.' 
pitch ~eDdenciea of the al~~rDate ;ing~rin~3 for 
I 
Gile tone A# amon;; t:llrty eight clarinets. ./:!;ac~1. of tile 
alternate [ing~rings used are indicated below the tone 
repres0nted on the sta~~ and nQ~bered in sequence. 
J 
For A# number twenty three, four clarir.l.e1:s range 
from -3 to -13 cents. "rtv four clarinets range from 
o to +44 cents. The overall ranbe is from -13 to +4L~ 
cents. The avera~e tch tendency of the thirty eight 
clarinets is +16.8 cents. 
·1 
For Ai;' number twenGy four, three clarinets ranQ;e 
from -3 to -13 cents. Thirty five clarinets range from 
o to +46 cents. The overa:l ran::'e is from -13 to +46 
cen~;;,. The averac:e pitch tendency 01 the i,;'lirty e i«ht 
clarinets is +13.2 cents. 
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Table 25 
The Distribution of Pitch Tendencies of the alternate 
fingerings f0r the tone AI'~t among 38 Clarinets 
Deviation 
Intervals Frequency28· 
J1t , -10 • • • -14 • • • • • • • • • • 2 , ~ 
- 5 • • • - 9 ·......... 1
~ RoJo - 1 ·.-. - 4 • • • • • • • • • • 1 








0 flO • •• t~ • • • • • • • • • • 6 0 f1.5 f19 100 • • • • • • • • • • • • • f20 o •• f24 ·......... 5
 
f25 • • • f29 ......... 5
~ 
f30 • • • f34 • • • • • • • • • • 3 
+35 • • • +39 ·......••••. 1 
+40 • • • +44- • • • • • • • • • • 1 
Total 38 
Range of Deviation -13 
Average Pi tch 'Tendency tn.8 
Deviation 
Intervals Frequency ~aq. j -10 • • • -14 • • • • • • • • • • 1(2 




• • • • • • • • • • •• • 20'0 : 4·.~ 
0 0 • • • f 4 ·.." ....... 5 
JlO f 5 • •• f 9 • !I! • •• • •••• 7
-
0 flO • • • f~. • • • • • 0 • • • • 5 f15 • •• f14• • • • • • • • • • 8 0" +20 • •• +2 4• • • • • • • • 0 • 
+25 • •• +24• • • • • • • • • • 3 +30 • • • t3 • • • • • • • • • • 2 
f35 • •• f39 • • • • • • • • • • 0 
+40 • • • +44- 0• • • • • • e, • • • 
f45 • •• f49 • • • • • • • • • • 1 
Total 38 
Range of Deviation -13 +46 
Average Pitch Tendency +13.2 
!:ll'-'ec::o.._, b'3 • 
Sumuary of Table XXVI 
A resume of Table XXVI reveals Gile distrii.TI.!Lion of 
Pitch tendencies of the alternal';e finr:crln:::::s :L'or the ,~ '-' 
l 
tone B amone thirty eiC:lt clarinets. ~ach of the alternate 
fingerings used are indicated below the to~e represented 
on the staff and numbered in sequence. 
For B'number twenty five, twenty clarinets range 
from -1 to -14 cen ~::.. DiC.i:lCeen clarincGs ran2,;e from 
o to flO cents. '.b:J.o overall range is from -14 to +10 
cents. The aver'&e;e pitch tendency of the thirty eight 
clarinets is -1.6 cents. 
For B' number twenty six, eighteen clr.:.rinets range 
from -1 to -19 cents. 'l'wenty cl3.rinets range i'rom 0 to 
+41+ cents. '.£':'ae overall range is from -19 to +44 cel.-cs. 
The average pitch tendency of tIle t~lrty eight clarinets 
is +5.4 cents. 
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Table 26 
The Distribution of Pitch Tendencies of the alternate 













-10 • • • -14 • • • • • • • • • • 4 
- 5 • • • - 4.......... 5 
-
1 • • • - .......... 11 
O • • • +4 ••••.•..•• J.4 
.. 5 f- 9 3• • • • • • • • • • • • • 
~10 • • • ~J.4 • • • • • • • • • • 1 
Total 38 
Range of Deviation -J..4 














-15 • • • 
=i4 • • • • • • • • • • 2 -10 • • • • • • • • • • • • • 2 
- 5 
=4 4• •• • • • • • • • • • • - 1 • • • ·......... 10 0 • •• + 4 ·......... 6 
+ 5 + 9 2• • • • • • • • • • • • • 
+10 ·.. .JJ.4 ·......... 4 
f15 +19 1• • • • • • • • • • • • • 
f20 • • • f24 ·......... 0 
+25 • • • +29 •••••••••• 3 
+30 • • • +34 ..•....... 2 
+35 ·.., +39 • • • • • • • • • • 1 ~4o • • • ~44- •••••••• o. .....1: 
Total 38 
Range of Deviation -19 




Summary of' :rable XXVII 
A resume of 'rable XXVII reveals the distribution 
of pi tch tendencies of the a.i. Gerna te .i. J.l:.l.ger:LHf:;S for 
fAthe tone Fi among thirty eii:;nt clarinets. .:.:.ach 01 the 
alternate fingerings used are indicated below the tone 
represented on the staff and n~~bcred in sequence. 
For p#lnumber thirty three, nine clarinets range 
from fl to +8 cents. Twenty nine clarinets ran0e from 
-1 to -19 cents. The overall range is from f8 to -19 
cents. Faa average pi tch tendency of i:,;le ti.,lrty eight 
clarinets is -4.8 cen~s. 
1 
For -# number thirty four, tnirteen clarinets 
range from -2 to -17 cents~ Twenty five clarinets range 
from -1 to f14 cents. The overall range is from -17 to 
+14 cents. The average pitch tendency of the thirty ei 
clarinets is -2.5 cents. 
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Table 27 
The Distribution of Pitch Tendencies of the alternate 
~1 
fingerings for the tone.tW among 38 Clarinets 
Deviation13. Intervals Frequency 
+10 ••• +14 ••••..•••• 0~ tJ j + 5 •.• + 9 • • • • • • • • • • 5 ~. 
r(. .- 1 •.e._ +- 4 . .-. ....... 4
 
-




- 5 ••• - ~ .~ •••••••• 11 
'0 -10 ••• -1 •••••••••• 6
•0 -15 ••• -19 ..........
 ~ 
Total 38 
Range of Deviation +8 -19 
Average Pitch Tendency -4.8 
Pa;lZe 67. 
Summary of Table XXVIII 
A resume of Table XXVIII reveals the tribution 
of pitch tendencies of ti~ alternate fingerings for the 
1 
tone A# among thirty eiEht clarinets. .~ach of the alter­
nate fingerillgs used are indicated below the tone represented 
on the staff and numbered in sequence. 
For A#lnumber thirty eight, fourteen clarinets ranGe 
from -2 to -19 cents. Twenty five clarinets range from 
o to +31 cents. The overall range is from -19 to +31 
Cbll~S. ''£'11e aver&ce pitch tenclc.Llcy of the thirty eight 
clarinets is +.7 of a cent. 
For A# 
~ 
number thirty nine, eighteen clarinets range 
from -2 to -22 cents. ~wenty clarinets range from 0 to 
+25 cents. The overall range is from -22 to +25 cents. 
The average pitch tendency of the thir~ e1~ht clarinets 
is -.6 of a cent. 
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Table 28 
The Distribution of Pitch Tendencies of the alternate 
1 
fingerings for the tone A# among 38 Clarinets 
Deviation3'. Intervals	 Frequency 
~J ~-.. I	 ,-15 .0. -l~ •••••••••• 4 -10 ••• -1 ....•....• 
R.	 - 5 ... =~ ..... -..... ,..	 
- 1 ••• ·......... 3
 
0	 0 ••• f 4 •••••.•••• 10 
+ 5 • •• + 9 • • • • • • • • • • 8 
0	 2"" 0	 flO ••• +14 •••••••••• f15 ••• f19 • • • • • • • • • • 3 
+20 ••• +24 •••••••••• 0 
+25 ••• +2~ •••••••••• 0 
+30 • •• +3 •· · .. · ...• 1
-
Total	 38 
Range of Deviation -19 "'31 
Average Pitch Tendency +.7 
Deviation 
3'. Intervals Frequency
:#f-e ~	 • 0 -IK ·.........
 -20 • -24 • • • • • • • • • • 1§j -15 • 0 0 4 ft. -10 
• • 0 -1, ·......... 1 
T' 
• • • • • • • • • 0- 5 ·.. -	 9071.. 
-
1 • • • - ~ ·......... 3

-0 0 ·.. + 4 ·......... 10 
0 
0	 + 5 ·.. + 9 • • • • • • • • • • 5 
+10 • •• +1!~ • • • • • • • • • • 0 
+15 • • • +19 • • • • • • • • • • 4 
+20 o • • +21.~ ·......... 0
 
.00+25 +29 • • • • • • • • • • 1 
'l'otal	 38 
Range of Deviation -22 "'25 
Average Pitch Tendency 
- .. 6 
age 69. 
~t 
For A~ number forty, entv clarinets ranue fron 
-1 to -18 cents. ·-lghteen clarinets range from 0 to 
f26 cents. The overall r is from -18 to +26 cents. 
The average pitch tendency of the tlurty eight clarinets 
is -1.1 cents. 
,-/1
Aff tmmber forty one, seven clar' 'ange from 
-1 to -9 centu. ~-t~ one clarInets r 'om 0 11 
+43 cents. The :;trIPe is from -9 to +43 cents. 
The averar.:e piech tendency of the thirty eiRht clarinets 
is f9.8 cents. 
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Table 28 (Cont'd) 
The Distribution of Pitch Tendencies of the alterna.te 
#1fingerings for the tone A among 38 Clarinets 
110. 












-iG. .•.....•.. t-15 • • • -10 • •• - ..........
 
- 5 ·.. -
-4. •.•......• 6 
-
1 .......... 6
• •• ­0 ·.. "" 4 •.......•• 8
 
of 5 • •• +9 •••••••••• 5 
+10 • •• +14 •....•.•.. 3 
f15 • • • flK • • • • • • • • • • 1 
+20 • • • +2 • • • • • • • • • • 0 
+25 • • • +29 .....-..... 1
-
Total 38 
Ranee of Devia t:Lon -18 ~26 




- 5 • • • 4• • • • • • • • • • 3 1- • • • = • • • • • • • • • • 40 • • • + 4 • • • • • • • • • • 6 
f 5 • • • + 9 • • • • • • • • • • 7 
flO • • • +14- 56 • • • • • • • • 0 
f15 f19• • • • • • • • • • • • • 7 
+20 • • • +2h • • • • • • • • • • 2 
f25 • • • f29 ·........~ 1
 
f30 2• • • +34 • • • • • • • • • • 
+35 • • • +39 0• • • • • • • • • Qfl.j.o • • • f44 1o • • • • • • • • • 
Total 38 
Range of Deviation -9 +43Average Pitch Tendency +9.8 
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,1 
For Aif number forty two, four clc.rinets range from 
-4 to -12 cents. Thirty Eour clarinets rGJ,ce from 0 to 
+41 cents. The overall rarlge is from -12 to +41 cents. 
The avera~e pitch tendency of the thirty eight clarinets 
is +9.3 cents. 
Fage 72. 
Table 28 (Cont l d) 
The Distribution of Pitch Tendencies of the alternate 
" .1. 






-10 -14 1 




r - 1 ••• - 4 •......•.. 
0 •••­ + LI­ •••••••••• 




--;­ ~10 ••• +14 •••••••••• 7 
•(> f15 ••• +19 •••••••••• 
+20 •.• +24 •••.••...• 




+30 ••• f34 •••••••••• 0 
+35 ••• +39 •••••••••• 0 
+40 ••• +44 •••••••••• ...1:. 
Total 38 
Range of Deviation -12 




Smiooary of Table XXIX 
A resume of Table XXIX reveals the distribution of 
pi tell. tendencie s of the al terna te fingcrin;s .i.'or tIle tone 
C#' amone; thiI'l-j eight clarinets. Each o:f the alternate 
~ingerings used are indicated below t~e tone represented 
on tile s ta.i.'f and numbered in seqaence. 
3 
For C·# nWr.ucr forty five, fifteen clarinets ranl',8 
:from -2 to -19 Cthll,S. Twenty three clarin8ts rani"e from 
-1 to +23 cents. The overall range is L'rom -19 to +23 
cen ts. The average pitch tendency o:f -:';1:.3 thirty eight 
clarinets is +23 cents. 
3 
For C# number forty six, ten clarinets range from 
-1 to -22 cents. Twenty ht clari rarJ.ge from +1 
to f44 cents. The overall range is :from -22 to ~44 cents. 
The average tch ten.dency of the thirty eight clarinets 
is ~8.3 cents. 
Fage 74. 
Table 29 
The Distribution of Pitch Tendencies of the alternate 
3 
fingerings for the tone C# among 38 Clarinets 


















• • • 
• • • 
• • • 
• • • 
• • • 
• •• 
• •• 
• • • 
• • • 
-14• • • • • • • • • • -1 • • • • • • • • • •
: 4 • • • • • • • • • • • • • • • • • • • • 
f 4 ·...-.. .... 
t~ • • • • • • ••• • • • • • • • • • • • 










Range of Deviation +23 
-19 
Average Pitch Tendency +1.8 


















• • • 
• • • 
• •• 
• • • 
• •• 
• • • 
• • • 
-24 •••••••••• 
=i4 • • • • • • • • • • • • • • • • • • • • 
: ~ • • • • • • • • • • 
• • • • • • • • • • 
+ 4 • • • • • • • • • • 
+ 9 • • • • • • • • • • 






















• • • 
+29 
+34 






• • • 








Range of Deviation -22 +44­Average Pitch Tendency +8.3 
aRe 75. 
SUU1mary of Table XXX 
A resume of Ta-ole XXX reveals the <.i.istributlon of 
pi tch telll~.encies of the al terna te fingerings for the tone 
D among tili.rty ei.t;.dt clarinets. Each of the al ~ernate 
fingerings u;:;dd are ::_ndicated below the tone reiJresenced 
on the stall and numbered in sequence. 
#
For D nu:.,bsr forty seven, 3ix clar_~I1ets rar~;;e from 
+2 to +16 cents. Thirty two clarinets :['8-).-...[;O lrom -1 to 
-37 C01£CS. The overall range is ~rom t16 to -37 cents. 
~}~ average Pl1Ch tendency of tad thirty eight clarinets 
is -10.6 cents. 
For rl number forty eibht, L:fteen clarinets range 
from -1 to -37 cents. Twenty ~ee clarine ts r e from 
o to t19 cents. The overall r "8 is from -37 to +19 
cents. e averafe pitch tendency of the thirty eight 
clarinets is +.3 of a cent. 
• • • 
•••••••••• 
~ 7"l~age o. 
Table 30 
The Distribution of Pitcll Tendencies of the alternate 
































f15 • •• +19 ·... ..-.... 1 
flO • • • +14 • • • • • • • • • • o 
+ 5 • • • • • • • • • • • • •
+ 1 • • • t4• • • • • • • • • • 32
 
o • • • - 4 • • • • • • • • • • 8
 5 • • • _ 0 • • • • • • • • • • 5
 
-10 • •• -11+ • • • • • • • • • • 5
 
-15 • •• -19 • • • • • • • • • •
-20 -24 ·......... t
 
-25 • • • -29 • • • • • • • • • • 2 
•-30 o • -34 ·......... 2
 
-35 • • • -39 ••••• • e .••• 1 
Total 38 
Range of Deviation ~16 
-37 




• • e.a •••••-35 • • • -34• 1 -30 • • • -3 • • • • • • • • • • 0 
-25 0.... -24..........
 -20 • •• -2 I 2 
-15 ·.. -l~ •••••••••• 3
-10 ·.. -l-l •.....•... 3 
- 5 • • • - 4. ......•••• 1 
-




• • • + 4 .••.••••.• 7
 
f 5 ·......... 7
• • 0flO • • • t~ ·..... ...". 4
 
f15 • •• f19 • • • • • • • • • • 5 
Total 38 
Range of Deviation -37 f19 
Averaee Pitch Tendency f.3 
Page 77. 
Summary of Table 7~XI 
A resume of 'rable ~UI reveals the distribution 
of pitch tendencies of' the alternate fingerings for the 
~.f.I.Jtone lJIT among thirty eight clarinets. Each of the 
alternate fingerings used are indieated below the tone 
represent3d on the staff and. numbered in sequence. 
Jl3 
For DIT number forty nine, three clarine ts range 
from +2 to +11 cents. Thirty five clarinets range from 
-1 to -57 cents. The overall range is from tIl to -57 
cents. The average pi~ch tendency of the thirty eight 
clarinets is -16.3 cents • 
.·3 
For .Jif number fifty, eight clarinets raUi;e from 
+2 to +16 cents. ~airty clarinets ran~d from +16 to 
- 38 cents. i'ile overall l'anSe is I'rom t 16 to -38 cents. 
The average pitcll tendenc:/ 0:':' t':'ld t~1.iT'ty eight clarinets 
is -9.6 cents. 
• • • 
• •• • • • • • • • • • • 
• • • • • • • • • • • • • 
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'rable 31 
The Distribution of Pitch Tendencies of the alternate 
_~J 





















+10 ...-	 1• • • f14 ...... ...'.
 
+ 5 o • • • • • • • • • • • • 0+4
•	 • • • • • • • • 01 + 1 • • • +	 2 0 • • • - 4 • • • • • • • • • • 6 
- 5 • • • • • • • • • • • • • 6 
-10 :~	 7•	 • • • • • • • • 0 ·" .
-IS • • • -1 • • • • • • • • • • 
-20 -24 ·......... l
 
-24-25 • •• • • • • • • • • • • 1 -30 • • • -3 ·......... 2
 
-?-5 • • • ...... 1 
- :It ·.. 1...~O • •• • • • • ~ • • • • • • 
-45 • •• -44• • • • • • • • • • 2 -50 • • • -5 • • • • • • • • • • 1 
-55 • • • -59 • • • • • • • • • • 1 
Total	 38 
Range of Deviation +11 
-57 




"'15 • •• "'14• • • • • • • • • • 1 l flO f1	 2 + 5 • •• f • • • • • • • • • • 2 1 • •• ... • • • • • • • • • • 3 
0'" • • • - f • • • • • • • • • • 7 
j	 6- • •• • • • • • • • • • • 
-10 :14 
-15 • • • ~14 • • • • • • • • • • tt 
-20 -2• •• • • • • • • • • • • 3 
-25 
-30 
• • • 
• • • 
-24­
-3 
• • • • • • • • • • 
• • • • • • • • • • 
2 
1 
-35 • •• -39 • • • • • • • • • • ...l. 
Total 38 
Range of Deviation +16 
-38
 
Average Pitch Tendency 
-9.6
 
e 79 • 
.c.L3 
For Ut number fifty one, thirty eight clarinets 
range from -6 to -69 cents. The overall range is from 
-6 to -69 cents. '1'l1e average pitch tende.ncy of the thirty 
eiznt clarinets is -36.1 cents. 
For D~n~~ber fifty two, thirty ei t clarinets 
ranc<.; from -2 to -48 cents. 'l.'he overall r8.nge is f'rom 
-2 to -40 cents. The average pitch tendency of the thirty 
eight clarinets is -23.5 cents. 
Pa.ge 80. 
Table 31(Cont'd) 
The Distribution of Pitch Tendencies of the alternate 











- 5 • •• :l~ • • e .••••••• 1 -10 • • • • • • • • • • • • • 2 
-15 • • • -l~ · ., ........ 2 
-20 ·.. -2 • • • • • • • • • • 4 
-25 • •• -2~ • • • • • • ••• • 6 
-30 
-3 ~• • 0 • • • • • • • • • • -35 • •• :~ • • • • • • • • • • -40 5• • • • • • • • • • • • • 
-45 • •• -44• • • • • • • • • • 2 -50 ·.. -5 ·......... 4 
-55 
• • 0 
-54 • • • • • • • • • • 1 
-60 • •• -6 • • • • • • • • • • 2 
-65 • • • -69 ·......... 2 
Total 38 
Range of Deviation -6 
-69 














0 • •• - 4 • • • • • • • • • • 2 
5 2- :~• • • • • • • • • • • • • -10 • • • · .0. . . . .0. 6 
-15 • • • 
-1;: • • • • • • • • • • 4 
-20 • • • -2 .~ • • • • • • • • • • 
4-25 • • • -24...•...•. ' .. -30 • • • -3 • • • • • • • • • • 3 
-l5 :?tZ 3• • • • • • • • • • • • • - 0 • • • • • • • • • • • • • 1 
-45 • • • -49 ·......... J£ 
Total 38 
Rann;e of Deviation -2 -l~8 
Average Pitch Tendency -23.5 
rage 81. 
_.J1J For l1ff nUJn'ber ." three, one clar~net measures 
+5 cents. "rty seven clarinets range fr0~ a to -80 
cents. The overall range is __-rom +5 l,O -80 cents. -i.'he 
average p~tch tendency of the thirty eight clarinets is 
-34.8 cents. 
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Table 31 (Cont'd) 
The Distribution of Pitch Tendencies of tne alternate 
~ 












+5 ·.. + 9 ..... . .... 1
 
..	 1 
• 0 .. 4 • • • • • • 
' 




• • 4 • • • • • • • • • • 1
 
5 • •• - ? • • • • • • • • • • L~
 
-10 • • • -14 • • • • • • • • • • 3
 
-15 • • • -19 • • • • • • • • • • 1
 
-20 • • • -21+ • • • • • • • • • • 5
 
-25 • • • -2? • • • • • • • • • • 2
 
-30 • •• -34 • • • • • • • • • • 4

-)5 • • • -(.9 • • • • • • • • • • o 
-40 • •• -44 • • • • • • • • • • 1
 
..:45 • • • -49 • • • • • • • • • • 2 
-50 • • • -54 • • • • • • • • • • 3

-55 ·.. -~9 ·......... 2
 
-60 • • • -04 • • • • • • • • • • 2
 
-65 • •• -69 • • • • • • • • • • 3
 
-70 -74 • • • • • • • • • • 3• •	 0
-75 • • • -79 • • • • • • • • • • o
 




Range of Deviation +5 -80 
Average Pitch Tendency -34.8 
aR;e 83. 
'f 3. 
or Ii number -<"ty i'our, six clarinets range from 
+3 to +12 t.,.. two clarinets rant;e .from 0 to 
-56 cents. T!1e overall r'ange is from +12 to -56 cents. 
he average pitch tendency of t~B thirty eight clarinets 
is -16.3 cents. 
• • • • • • • • • • • • • 
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Table 31 (Cont'd) 
'rhe Distribution of .2itch Tendencies of the alternate 
jJ3 
fingarings for the tone IY' among 3d Clarinets 
Sif. 
ql-o 









flO o • • +14 • • • • • • • • • • 2 
f 5 • • • f 9 ·......... 3 
+ 1 ·.. f 4 • • • • • • • • • • 1 
- 5
0 • • • - 4 .'.'........ 64 ( 
-10 ·.. :4 • • • • •• • • • • 2 
-15 • •• ~14 • • • • • • • • • • 4 
-20 • • • -2 ·...... ... ,3
' -25 • •• -2Q •••••••••• 
~30 • • • -34 • • • • • • • • • • -~5 • • • :GZ • • • • • • • • • • 4 
- 0 • •• • • • • • • • • • • 0 
-45 ·.. -4 • • • • • • • • • • 0 
-50 • •• -s4 • • • • • • • • • • 1 
-55 -59 • • • • • • • • • • 1• • 0 
Total 38 
Range of Deviation +12 -56 
Average Pitch Tendency 
-16.3 
Page 85. 
Su...rrJna.ry oi:' 'rab1e X_KJCII 
A resume of Table XXXII reveals the distribution 
of pitch tendencies of the alternate fingerings for the 
J 
tone E among thirty eig11t clarinets. Each of ti:16 al ternate 
ineer s used are indicated below the tone represented 
on the stat'i' and numbered in sequence. 
J
For E number fifty five, nineteen cl8.rinets range 
from 0 to +30 cents. Nineteen clari:..1ets :('1:<11ge from -1 
to -45 cents. 'II overall rali[~ is from +30 to -45 cents. 
The average pitch tendency of the thirty eight clarinets 




The Distribution of fitch Tendencies of the alternate 















-L~.5 • • • :fu: • • • • • • • • • • 1 
-40 • •• • • • • • • • • • • 2 
-")5J' • • • • • • • • • • • • • 1
-3K
-30 • • • -3 • • • • • • • • • • 1 
-25 • •• -24• • • • • • • • • • 0 -20 • • • -2 • • • • • • • • • • 3 
-15 • • • :i4 ·......... 3
 -10 • •• • • • • • • • • • • .5 
- .5 • • • - • • • • • • • • • • 2 
-
1 • • • - • • • • • • • • • • 1 0 • • • f tt • • • • • • • • • • 11 
f .5 • • • + 9 • • • • • • • • • • 2 
+10 .0. +14 • • • • • • • • • • I.t 
f15 • •• +19 • • • • • • • • • • 1 
+20 • • • +24 ·....'..... 0 
+25 • • • +29 • • • • • • • • • • 0 
+30 • • • f34 • • • • • • • • • • 1 
Total 38 
Range of Deviation +30 
-45 
Average Pitch Tendency 
-6.6 
Pa'Te 87• 8 • 
, 
For E number fifty six" nineteen clarinets range 
from 0 to +36 cents. Nineteen clarinets range from -1 
to -49 cents. he overall range is from +36 to -49 cents. 
The average pitch tendency of the thirty eillht clarinets 
is -4.1 cents. 
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Table 32 (Conttd) 
The Distribution of Pitch Tendencies of the alternate 
3 














"'35 • • • "'39 
+30 
• • 0 +34 
f25 • • • +29 
+20 • • • +24 
+15 +19• •• 
flO • •• +l~_ 
+ 5 + f• • • 0 • • • f - 1 • • • -
- 5 ·~ . =~-10 • • • 
-15 • • • -l~
-20 • •• -2 
-25 • • • -2~
-30 • • • -3 -~5 o • • :~- 0 •• 0 
-45 • • • -49 
Frequency 
• • • • • • • • • • 1 
• • • • • • • • • • 0 
• • • • • • • • • • 0 
• • • • • • • • • • 0 
3• • • • • • • • • • 
• • • • • • • • • • 5 
6• • • • • • • • • • 
• • • • • • • • • • 4 
• • • • • • • • • • 2 
• • • • • • • • • • 4
·........~ 3 
• • • • • • • • • • 3 
• • • • • • • • • • 2 
• • • • • • • • • • 1 
• • • • • • • • • • 1 
• • • • • • • • • • 2 
• • • • • • • • • i 0 
• • • • • • • • • • 1
-
Total 38 
Range of Deviation +36 




Smmnary of' Table XXXIII 
A resume of Table XXXIII reveals the distribution 
or pitch tendencies of' the alternate f'ingerings for the 
tone F'among thirty eight clarinets. Each of the alternate 
, 
fingerings used are indicated below the tone rep~Gsented 
on the staff and numbered in sequence. 
For ~nurnber rifty seven, eight clarinets range rrom 
f2 to f15 cents. fhirty clarinets ranGe rrom -3 to -71 
cents. The overall range is from t15 to -71 cents. The 




The Distribution of Pitch Tendencies of the alternate 






























• • • 
• • • 
• •• 
• •• 
• • • 
• • • 
• •• 
• •• 
• • • 
• • • 
• • • 
• • • 
• •• 
• •• 
• • • 
• •• 
• • • 
·.. 


















• • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • 
• • • • • • • • • • 
·......... 
• • • • • • • • • • 
• • • • • • • • • • 
·......... 
• • •• • • • • • • 






















Ranee of Deviation +15 
-71 




For F number fifty eight, twelve clarinets range 
from tl to t21 cents. Twenty six clarinets range rrom 
-1 to -72 cents. "1':le overall range is from +21 to -72 
cents. The average pi tC . tendency of trw thirty eil2~htI 
clarinets is -13.1 cents. 
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Table 33 (Conttd) 

















"'20 • • • "'2~. • • • • • • • • • • 1
 
I
 +15 • • • +19 • • • • • • • • • • 1
 +10 • • • +1.4 • • • • • • • • • • 2
 
+ 5 • •• ... 9 • • • • • • • • • • 3
 
+ 1 • • • + 4 • • • • • • • • • • 5
 
0 • •• - 4 • • • • • • • • • •
 
- 5 • • • • • • • • • • • • • l
 
-10 • • • :~ • • • • • • • • • • 6
 
-15 • • • -14• • • • • • • • • • 3
 -20 • • • -2 • • • • • • • • • • 1
 
-25 • •• -24• • • • • • • • • • 2
 -30 • •• -3 • • • • • • • • • • 2
 -~5 • • • :lK • • • • • • • • • • 1
 - 0 ·.~ • • • • • • • • • • 0
 
-45 • •• -44• • • • • • • • • • 0
 -50 • • • -5 • • • • • • • • • • 0
 
c5 0
-.-J • • • -59 • • • • • • • • • •
 
-60 
• .0 -64 • • • • • • • • • • 1

-65 • • • -64• • • • • • • • • • 0
 -70 • • • -7 • ••••• ••••• 2
 
-75 • •• -74• • • • • • • • • • 0
 -80 • •• -8 0• ••••• e .••• 




Range of Deviation +21 -72
 





For F number fifty nine, seven c~arinets range from 
+5 to +16 cents. Thirty one clarinets ranee from 0 to 
-67 cents. The overall range is from +16 to -67 cents. 
The average pitch tendency of the thirty eight clarinets 
is -22.1 cents. 
Page 9l~ .. 
Table 33 (Cont'd) 
The Distribution of Pitch Tendencies of the alternate 
finG.Jrings for tllce tone p3aIi10ng 30 Clarinets 
Deviation 









] "'15 "'1~• • • 
·......... 
+10 ·.. +1Lj. ·......... 
+ 
,.., 




• •• .,.. ·.... ...., .. 
0 • •• - 4 ·......... 
- 5 - 7· ... • •••• • e-e •• 
-10 ·.. -li+ ·......... 
-15 -14• •• ·......... -20 ·.. -2 ·......... 
-25 • • • -24·......... -30 • • • -3 ·......... 
-l5 • • • 
=iX ·......... - 0 • • • ·.........
-45 • • • 
-4ft ·......... 
-50 ·.. -5-~ ·......... 
-55 • •• 5K ·......... 
-60 ·.. -61 ·......... 




















Range of Deviation +16 -67 
Average Pitch ~ElndenCJ -22.1 
yar;e 95. 
'-' 
Swnmary of Table XXXIV 
A resu~ae of Table XXXIV reveals the dis cribution of 
pitch tennencies of the alternate £ingsrines for the tone 
-¥'pi aIllong t~~lrty e iJmt clarine ts. Each of the alternate 
fingeri0~s used are indicated below th& tone reoresented 
on the staff and numbered in sequence. 
[3
Por i:'1r number sixty, two clarinets ral1ge from +3 
to t14 cents. Thirty six clarinets range from 0 to -76 
cents. The overall range is +14 to -76 ts. 'rhe 








The Distribution of Pitch Tendencies of the alternate
 
~J 













"'10 • •• +14 • • • • • • • • • • 1 
+ 5 • • • • • • • • • • • • • 0 
+ 1 • • • 
+4 1
• 0 • • • • • • • • 
0 ••• -'" 4 •••• e._ •••• 2
 





-1.5 • •• -14·......... 4
-20 • • • -2 • • • • • • • • • • 3
 
-25 • • • -2~ ·.... ~ ..... 
-30 • • • -34 • • • • • • • • • • ~ 
·.. · ..... -I ... 5
 
-'0 1
-e5 • • • =lK • • • • • • • • • • 
-45 • • • -44·......... 1
 -50 • • • -5 ·......... 1
 
-55 • • • 
-54 • • • • • • • • • • 1
 
-60 • • • -6 3
• • • • 0 • • • • • 
-65 • • • -6 • • • • • • • • • • 0 
-70 • • • -74 • • • • • • • • • • 2
 




Range of Deviation "'14 ~76
 





For ~;;f number sixty one, s i.x: clarinets range from 
+4 to +33 cents. l'll":"rty two clarinets range I'rom -2 to 
-97 cents. 'ii1~ overall range is from +33 to -97 cents. 
The averaGe :plcch tendency of "the ti:lirty e t clarinets 
is -20.4 cents. 
Pace 98. 
Table 34 (Cont'd) 
The Distribution of Pitch Tendencies of the alternate 
.....JjJ













+35 ·... +39 • • • • • • • • • • 1
 
+30 • • • +34 • • • • • • • • • • 1
 
-1-25 ·.. -1-24• • • • • • • • • • 1
J +20 • • • +2 ·......... 0
 
• • 0 • • • • • • •+15 • •• +19 2
 
+10 
• •• +J.4 • • • • • • • • • • 1
 
+ 5 ·.. + 9 • • • • • • • • • • 0 1 1
+ • • • + • • • • • • • • • •
 0 • • • - tt
0 
• • • • • • • • • • 61
- 5 • • • • • • • • • • • • •
-10 • • • =14- ·...~ ..... 4
 
-15 • • • -14• • • • • • • • • • 1
 -20 ·.. -2 ·......... 0
 
-25 • • • -24• • • • • • • • • • 2
 -30 • •• -3 ·......... 0
 
-"'5 • •• • • • • • • • • • • 3
 
-40 • • • =lK ·......... 1
 
-45 • • • 
-J±f • • • • • • • • • • 0 
-50 • • • -~ ·......... 2
 
-55 • • • -5(, • • • • • • • • • • :/.-' 
-60 • • • -6'-1- • • • • • • • • • • 2
 
-65 • •• -64• • • • • • • • • • 0 -10 • • • -7 • • • • • • • • • • 0 
-75 • • • -74• • • • • • • • • • 1
 -80 • • • -8 1 • • • • • • • • • • 2
 
-85 • •• ·-8~ • • • • • • • • • • 0 
-90 • • • -9 1
• • • • • • I • • • 
Total 38
 
Range of Deviation +33 -97 
Average Pitch Tendency 
-28.Ll­
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~ For ~ number sixty two, Lourceen clarinets ranQe 
from +3 to +29 cents. enty four cl?rlnets range from 
o to -92 cents. The overall range is from +29 to -92 
cents. Th8 average pitch tendency of t rty eight 
clarinets is -11.5 cents. 
• • • • • • • • • • • • • 
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Table 34 (Cont1d) 



















f,25 • •• ;29 • • • • • • • • • • 3
 
;20 • •• +24 • • • • • • • • • • 3
 
+15 • • • +19 • • • • • • • • • • 3
 
+10 • • • +~. • • • • • • • • • • 1
 
... ...5 • • • 4• • • • • • • • • • 1 + 1 • •• + • • • • • • • • • • 3
 0 • • • - 4 • • • • • • • • • • 5
 
- 5 • • • • • • • • • • • • • 3
 
• • • • • • 0 • • •-10 • • • =l~ 3
 
-15 • • • -14• • • • • • • • • • 0 -20 • •• -2 • • • • • • • • • • 3
 
-25 • •• • • • • • • •• • • 1
-~4
-..) 0-30 • • • • • • • • • • • • •
 -~5 • • • 
-lZ • • • • • • • • • • 2
 






-50 • •• -:;. • • • 
-
• • • • • • • 3
 
-55 • • • • • • • • • • • • • 0
 
• • • • • • • • 0 •-60 • • • =~ 0 
-65 • • • • • • • • • • • • • 2
-~4
-70 • •• - ( • • • • • • • • • • 1
 
-75 • •• 
-7K ·... .. ' .... 0 
-80 -8 . 0 




Hange of Deviation +29 -92 
Average Pitch Tendency 
-11.5 
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Summary of Table XXXV 
A resume of Table XXXV reveals the distribution of 
pi tch tdndencie s of 'G:ne al terna.te fingerings for the tone 
JG among thirty eight clarinets. Each of the alterilate 
'~nRerings used are indicated below the tone represented 
on the stafr and numbered in sequence. 
~ 
For G number sixty tl1ree, teen clarinets range 
from +4 to +38 cen Twenty three clarinets ran from 
-2 to -81 cents. he overall range is from +38 to -81 
cents. The average tch tendency of the rty eiKh 




The Distribution or Pitch Tendencies or the alternate 
ringerings for the ton G among 38 Clarinets 















... 3K• •• • • • • • • • • • •
+30 • • • +3 • • • • • • • • • • 
+25 • • • V l (, • • • • • • • • • •
+20 • • • +24­ • • • • • • • • • • 
+15 +19• • • • • • • • • • • • •
+10 +14• • • • • • • • • • • • • 
+ 5 • •• + 4 ·......... + 1 • • • + • • • • • • • • • • 0 • •• - 4 ·......... 5 • •• - ? ·......... 
-10 • • • -14 • • • • • • • • • •
-15 • • • -1(, • • • • • • • • • • 
-20 .0. 
-24­ • • • • • • • 0 • • 
-25 • • • -24 • • • • • • • • • •-30 • •• -3 • • • • • • • • • • 
-(,5 • • • -~ ....... .. ", 
-40 • • • - ~ ·.........
-45 • • • -~K • • • • • • • • • • 
-50 • • • -:;> • • • • • • • • • •
-55 • • • -5( • • • • • • • • • •
-60 • • • -6...1 • • • • • • • • • •r 
-65 • • • -6~ • • • • • • • • • •
-70 • •• -74­ ·.. ~ ....... 
-75 ·.. 
-7f • • • • • • • • • • 
























Range or Deviation +35 







,:,·'or G number sixty four, four c1aril1ets range l~rom 
+3 to +26 cents. ~hirty four clarinets ~ange from -13 
to -91 cents. The overall range is from +26 to -91 cents. 
The averae;e pitcL tendency of 1; thirty ei olarinets 
is -39.5 cents. 
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Table 35 (Cont'd) 
The Distribution of Pitch Tendencies of the alternate 
3 
fingerings for the tone G among 38 Clari~ets 
(,,"" 








+25 • • • +29 • • • • • • • • • • 1 
+20 • •• +24 • • • • • • • • • • o 
+15 • • • +19 • • • • • • • • • • o 
+10 • •• "11~ • • • • • • • • • • o 
+ 5 • • • + 9 • • • • • • • • • • 1 
t 1 ·.. t 4 • • • • • • • • • • 2 
o • • • - 4 • • • • • • • • • • o 
- 5 • • • • • • • • • • • • • 1 
-10 1• • • =14 • • • • • • • • • • 
-15 • •• -19 • • • • • • • • • • 6 
1.1 •-20 -21+ ·......... 3
-25 • • • -29 • • • • • • • • • • 3 
-30 • •• -34 • • • • • • • • • • 3 
-35 • • • ·......... o 
-40 ·.. =~ • • • • • • • • • • o 
-45 • • • -49 • • • • • • • • • • 2 
-50 • • • -54 • • • • • • • • • • o 
-55 • • • • • • • • • • • • • 3
-60 • • • =~ • • • • • • • • • • 1 
-65 • • • -69 • • • • • • • • • • 2 
-70 • • • -74 ·......... 2
 
-75 • •• -79 • • • • • • • • • • 2 
-80 .. .. -84 • • • • • • • • • • 1 
-85 • • • • • • • • • • • • • 2 
-90 ·.. =~~ • • • • • • • • • • 1 
Total 38 
Range of Deviation +26 
-91 




For G nU.L(Joer s ixty five, seven clarinets range from 
+3 to +17 cents.'r:nirty one clarin€-cs range from a to 
-91 cents. The overall range is from +17 to -91 cents. 
The average pitch tendency of the thirty eight clarinets 
is -29.1 c_ • 
Page 106. 
Table 35 (Cont'd) 
The Distribution of fitch Tendencies of the alternate 
! 
















"'15 "'19 1• •• • • • • • • • • • • 




9 1• • • • • • • • • • • • • 
'" 
1 • • • 
'" 
4 • • • • • • • • • • 3 0 4 2• •• - • • • • • • • • • • 
- 5 • • • 
- ? • • • • • • • • • • 1 
-10 2• • • -lh • • • • • • • • • • 
-15 • • • -1~ • • • • • • • • • • 2 
-20 • •• -2~ • • • • • • • • • • 2 
-25 ·. ~ -2 
4 
• • • • • • • • • • 2 
-30 • • • -3 • • • • • • • • • • 3 
-?,5 • • • :l4 • • • • • • • • • • 3 -,_~o • • • • • • • • • • • • • 2 
-45 • •• -4 
4 
·......." . 1
-50 • • • -5 ·.. ........ 1 
-55 • •• 
-54 • • • • • • • • • • 1 
-60 • • • -6 • • • • • • • • • • 3
-65 • •• 
-6K • • • • • • • • • • 1 
-70 • • • -7 • • • • • • • • • • 0 
-75 •• • -7 
4 
• • • • • • • • • • 4
-80 • • • -8 ·....' ..... 0 
-85 • •• -84• • • • • • • • • • 0 -90 .0 • -9 • • • • • • • • • • 1 
'rotal 38 
Range of Deviation "'17 -91 




For G number sixty six, fourteen clarinets ranGe 
from +1 to +38 cents. Twenty four clarinets ran~e from 
o to -8L~ cents. The overall range is from +38 to -84 
cents. .16 average pi tch tendency of the thirty eight 
clarinets is -10.1 cents. 
Page 108. 
Table 35 (Cont'd) 
The Distribution of Pitch Tendencies of the alternate 











































+L~• • • • • • • • • • • • • 
+39• • • • • • • • • • • • • 
• • • +34 • • • • • • • • • • 
• • • +29 • • • • • • • • • • 
• • • +24 • • • • • • • • • • 
• • • +19 • • • • • • • • • • 
+14• • • • • • • • • • • • • 
• •• + ~ • • • • • • • • • • +• • • • • • • • • • • • • 
-• • • 4­ ·......... 
• •• :l~ • • • • • • • • • • • • • ........ '...... 
• • • 
-lK • • • • • • • • • • 
e·. !I' -24­ ·.~~ ....... 
• • • -24.... .. ' .... • • • -3 • • • • • • • • • • 
• • • :~ • • • • • • • • • • • • • • • • • • • • • • • 
• • • -44• • • • • • • • • • • • • -5 • • • • • • • • • • 
• •• -59 • • • • • • • • • • 
• • • -64 • 0 • • • • • • • • 
• •• -64• • • • • • • • • • ·~ . -7 • • e.- •••••• 




























Range of Deviation +38 




Summar,;y 0 g. 1. 
A resume of Fig. 1. reveals the ave e ch 
tendencies of' 38 clar.tnets for 66 chromatic tones and 
finger 
In IJIle low register of th clarinet allp:ing f'rom 
.r!J. 
to B'the flattest tone in pitch is FI rJ.ngep number 2. 
·1 
The s )est tone in pitch is n~ering number 15. 
l!: I _4 IOf the altcrn6.te ingerinss for ,e tone s B., Dr, .tt'7T, 
#' •AI and B fingerinu. r ers 9, 14, 19, 2L!. and. are the 
best f'or intonation. 
In the mic:..dle rEl1;ister 01 t rlnt~ raugL~g rrom 
e1 to B~ the f'l~ttest tone in pitc is ~l.fingeri number~.,r 
33. The sharpest tone in pitc is A#1.f'irutering ber 41. 
;../.j HZ.Of the alternate ngerin~s ~cr the t e IT( and A 
fina:er1m,: numbers 34 and 30 ard the be s t for tonHtion • 
.1e upper r6g1ster of the clarinet ran~ln!ii!: :from e.J 
3 ..~ 
to G tIle sharpest tone in lJi ten is C1t finEt jring number 46. 
e flattest tone is G
J ~ingering number 64. 
'1 .J 3 
the alternate fing"rlngs for the ton [1ft , ,vf v, D
 
, J "J J
 
E, F, FW and G fingering 45, , , 6, 58, 62 
and 63 a.re e best for Int tion. 
CHR 
BI C
l C!' 0 1 rfl r11 r11E1 F"I 'l'lel! 
5 6 74
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)MATIC TONES AND FINGERINGS 
3 
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FIG. 1 
TENDENCIES OF 38 CLARINETS 
--------
e;e ~lv. 
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Ci.la.~ tar IV 
Conclusions 
1.	 ~he average pitch tendency of thirty eight cl~rinets 
in Pdf'crence to an established norm is +21.5 cents. 
~he range of distribution mnong the t~~rty eight 
clarinets is from +6 to +37 cents. 
2.	 '.rhe pitcb tendency of each chl.rinet tlu'oughout its 
Chrome.t1c oompass in reference to the established 







1. 2 clarinets ranoe from +1 to +3 cents.=
.."", 
36 clarinets ranee from 0 tv -44 centp • 
Averap8 Ditch tendency of 3b clarinets = -8.~ cents. 
2.	 F. 1 clarinet measures +2 cents. 
37 cla.rinets range from 0 to -29 cents. 
Aver tch ndency of 3 clarinets = -9.7 ce s. 
3.	 9 clarinets ranGe from ~l to +8 cent~. 
29 clarinets range from 0 to -32 cents. 
Average pitch ~enQency of 38 clar~nets = -4.2 cenLs. 
4.	 G, 13 clarinets range from -1 to -23 cents. 
25 clarinets raDRe from +1 to +16 cents. 




5.	 a#I 8 clarinets ranee from -2 to -11 cents. 
30 clarinets range from 0 to +16 cents. 
Average pitch tendency of 30 clarinets = ,.4.2 cents. 
6.	 1 clarinet measures -9 cent;s.AI 
37 clarinets range from +2 to +23 cents. 
Average pitch tendency of 38 clarinets = ,.lLl cents. 
7.	 A#, 3 clarine~s ranee from -1 (,0 -3 cell ..;;;; • 
35 clarinets ranGe f'rom 0 to ,.2L~ cenLs. 
Average pitch tendency of jo clarinets = ,.10.7 cents. 
8.	 3 clarirl<3ts ra11be from -1 to -9 cents.B. 
35 clarinets range from 0 to +23 cents.
 
Average pitch tendencj of 38 clarinets:: +11.6 cents.
 
10.	 CI 3 clarinets ~ange from -4 to -13 cents. 
35 clarinets range i'rmn -13 to +26 cea"",. 
Average pitch tendency of 38 clarinets = +11.1 cen'ts.
, 
11.	 C# 6 clarinets range from -1 to -14 cents. 
32 clarinets range from 0 to "23 cents. 
Average pitch tendency of 38 clarinets = ,.8.3 cents. 
I
12.	 D 6 clarinets range from -1 to -10 cents. 
32 clarinets range from 0 to ,.34 cents. 
Average pitch tendency of 38 clarinets = +10.6 cen~s. 
, 
..!J.13.	 ~ 11 clarinets range from -1 to -19 cents. 
27 clarinets range from 0 to +24 cents. 
Average pitCh tendency of 38 clarinets = +8 cents. 
... ingering 
umber 
16. I E 
Pag,e 113 • 
9 clarinets range from -1 to -21 cen'ts. 
29 clarinets range from 0 to +32 cents. 
,
17.. F 11 clarinets range from -1 to -16 cents. 
• 4 clarinets range from -5 to -16 cents.20. G 
34 clarinel;s range ":'rom 0 to +Lili cents. 
Average pitch tendency of 30 clarinets = ~15.2 cent.,. 
21. 
ill 
7 clarinets ranee from -1 to -13 cents.Gtf 
31 clarinets range from ofl to ~1+4 cent:s. 
Average pitch tendency of 3b clarinets = +11.8 cen ....... 
I 
4 clarinets range from -6 to -8 cents.22. A 
34 clarinets range from +1 to +44 cents. 
27 clarinets range from 0 to ~3l cents. 
am -2 to -10 cents."ange 
tch tendency of 30 clar~nets = ~5.a cents. 
7 clarine 
Average 
31 clarinets range from 0 to ~47 cents. 
Average pitch tendency of 3d clarinets = ~11.9 centu • 
Average pitch tendency of 38 clarinets = ~6.6 cents. 
, 
Average pitch tendency of 38 clarinets • ~16.l cents. 
I 
A# 4 clarinets range ~rom -3 to -13 cents. 
34 clarinets range from -13 to +44 cents. 




• B 20 clarinets ra.nge from -1 C(j -.lLI. cen i; S • 
18 clarinets ral')j.;~e from 0 to -10 cents. 






28.	 eff J cl3.1'::".io ts ral::x;e i'rom - 2 to - 20 cents.
 
30 cla.l'Jnets ranbb from -20 to +13 cents.
 
Average pitch tendency of 38 clarinets m +.8 cents. 
1 
29. D	 12 c L .....·.l.li<3 ts l·~·l;.j J...L'om -1 to -8 cents.0 
26 clarinets rar.Lge from 0 to +12 cents. 
Average pitc', tenuel1cy of 38 clarinets = +1.1 cents. 
l 
30.	 rft 20 cle.rinets range from -1 to -11.. cents.
 
18 c1~rine-ts range from 0 to +16 cent.,.
 
Avera~e pitch tendency of 36 clarinets = -~9 cents. 
,. 
31.	 J: 21 clarinets range from -1 to -17 cents.
 
17 clarinets r from 0 to +11 cents.
 
Average
 endency of 30 clarinets = -1.9 cents. 
1 
32.	 F 22 clarinets range from -1 to -13 cents. 
16 clarinets r e from 0 to +11 cents. 
Average pitoh tendency of 38 clarinets - -1.6 cents. 
'­
33.	 l'~' 26 clarinets range from -1 to -19 cents.
 
12 clarInets range from 0 to +8 cen~s.
 
Average pitch tendency of 38 clarinets = -4.8 cents. 
35.	 G1 11 clarinets range from -2 to -10 cents.
 
27 clarinets range from 0 to - cent£.
 
Average pitch tendency of 3J clarinets = +2.4 cents. 
~ 
36.	 u~ 14 clarinets range froTI1 -1 to -19 cents.
 
21i- clarinets range from 0 to + cents.
 




37.	 A1 19 clarinets r ,e I-rom -1 to -20 cen-cs. 
19 clarinets range from 0 to ~30 cents. 
Average pitch tendency of 30 clarinets = -.3 cent~ • 
.L 
38.	 A# 15 clarinets range from -2 to -20 cents. 
23 clarinets range from 0 to ~31 cents. 
Average pitc~ tendency of 38 clarinets = ~.7 cents. 
43.	 B 
2. 10 clarinets range from -3 to -20 cents. 
28 clarinets raD26 from ~l to +29 cents. 
Avera.ge pitch tendency of 38 clarine'Gs = +4 cents. 
W+.	 C3 11 clarinets range from -3 to -21 cents. 
27 clarinets range from 0 to +40 cents. 
~ Average pitch tendency of 38 clarinets = ~5.1 cents. 
43.	 C# 15 clarinets range from -2 to -19 cents.
 
23 olarinets ran~e from 0 to ~23 cents.
 
Average pitch tendency of 3a clarinets = ~1.8 cents. 
1
47.	 D 15 'arinets ranp:e from -1 to -37 cents. 
23 clarinets r e from ~2 to ~19 cents. 
Average pitch ten cy of 38 clar ets = +.3 cents. 
1 
49. n#	 28 clarinets range from -1 to -36 ce s. 
10 cle.rinets ran +2 to +16 cents. 
Averabd pitch tendency of 38 clarinets = -9.6 cents. 
1 
;Jj. E 20 clarinets range from -1 to -49 cen~s. 
18 clarinets range from 0 to +36 cents. 





57.	 26 clarine range l"rom -1 to -72 cents. 
12 cl&rinets rrolge from 0 to ~2l cents. 
Average pitch tendency of 38 clarinets = i3.l cents. 
J 
60.	 pH 35 clro'inets range frOID -3 to -76 cents.
 
3 clarinets range from 0 to ;14 cent~.
 
Average pitch tendency of 35 clarinets = -30.3 cents. 
J 
63.	 G 23 clarinets range from -2 to -81 cents. 
15 clarinets range from +4 to +38 cents. 
Average pitch tendency of 38 clarinets = -9.9 cei.:;s. 
age 117. 
3. '1111e	 pitC!l tendencies' of chrmnatic tones '.,'~_~ch will 
aW'l: t use of" al ternate finc;8r~.tlgs or different
 
tone hole combinations as listed in 'raoles )l.'CII thru
 
are as	 follows. 
Finu:ering 
r 
8.	 B, 3 clarinets range [rem -1 to -9 cents. 
35 c18rinets ranve from 0 to +23 cents. 
Avera~e pitch tendency of 38 clarinets = +11.6 cents. 
9.	 B 1 7 clarinets range from -1 to -8 ceJj~3. 
31 clari~ets range from +1 to t28 cents. 
Average pitch tendency of 38 clarinets = ~8.2 cents. 
_4 1 
13.	 VI 11 clarinets range from -1 to -19 cents.
 
27 clarinets ranEe from 0 to +24 cents.
 
Average	 pitc~ tendency or JS clarinets = +8 cents. 
~. TIff"I	 16 clarinets range from -1 to -20 cents. 
22 clarinets ra~e from +1 to +36 cents. 
Average	 oitch tendency or 36 clarinets = +2.6 cents. 
~I 
1;J. '.0" 1 clarinet meas s -8 c s. 
37 cl~rinets range from 0 to +42 cen~s. 
Average pitch tendency of 38 cl~rinets = +20.5 centJ. 
;1 
18.	 ~ 7 clarinets ranv,s from -2 to -10 cents. 
31 clarinets rro1ge from 0 to +47 cents. 
Average pitch tendency of 3J cl~rinets = ~11.9 cents • 
.u'19. FT	 10 clarinets I'ange from -2 to -20 cents. 
28 clarInets ran~e from +2 to +32 cents. 




A#I23.	 4 clarinets range from -3 to -13 cents. 
34	 clarinets range from 0 to +44 cen~o. 
verage pitch tendency of 35 clarinets = +16.3 cento • 
.,.
24. Aff 3 clarinets range from -3 to -13 cents. 
35 clm~inets range from 0 to +46 cents.
 
Average pitch tendency of 3e clarInets = +13.2 cen~s.
 
25.	 B
I 20 clarinets rautl1.e from -1 to -lh. c<;mts. 
18 clarinets range from 0 to +10 cents. 
Averap:.e pitch tendency of 38 clarinets = -1.6 cents. 
26.	 B1 18 clarinets ra11Re from -1 to -19 CenC';:). 
20 clarinets range from 0 to +44 cents. 
Average pitch tendency of 38 cl~rinets = +5.4 cents • 
...,#2­33. l' 9 cl6.rinets range £r0111 ,.1 to +e cents. 
9 clarInets range from -1 to -19 cent",. 
Average pitoh tendency of 30 clarinets = -4.0 cents. 
,.I 
34.	 13 clarinets ra.nge from -2 to -17 cents. 
25 clarinets ranR6 from +1 to +14 cents. 
Average pitch tendency of 30 cl~rinets = -2.5 cen 
38.	 A #~ 14 clarinets range from -2 to -19 oen~s. 
24 clarinets range lrom 0 to +31 cents. 
Average pitch bendency of 38 cl~rinets = ~.7 ceuvo. 
1 
39.	 A# 18 clarine~s range from -2 to -22 cent 
20 clarinets range from 0 to +25 cenes. 





AII- 20 clarinets ran~e I'rom -1 to -l~ c
 
18 clDrinets I'!Ln2'e ::~om 0 to ... 26 cen~s •
 
40. .u. 
p~tc .f 36 clJ.rlnets = -1.1 cen ...... 
IJ.1. 
l: Art	 7 ra om -~ to -9 cents. 
clarLlsts ral1RS from o +43 cent~. 
Average pitch tendency of 38 clarinets = +9~8 cents~ 
..IJ.l 
42 .. A1t 4 clarinets range from -4 to -12 cenOl., • 
34 clarinets range fronl 0 to +41 cents. 
Average pitch tendency of 38 clarinets ::. +-9.3 ...u. ... .:>.v 
f~45.	 ~ 15 clarinets range from -2 to -19 cents. 
23 clarinets range from +1 to +23 centw • 
Average pitch tendency of 38 clarinets = +23 cents. 
(,3 
46.	 Cff 10 clarinets range from -1 to -22 cento.
 
28 clarinets r~e from +1 to +44 cents.
 
Average	 pitch tendency of 38 cl?~inets = +8.3 cents.,
47.	 D 6 clarinets range from +2 to +lb cents. 
32 clarinets range from -1 to -37 cents. 
Average pitch tendency of 38 clarinets = -10.6 cen~u • 
48. D .1	 15 clarin.ets range from -1 to -37 cent..,. 
23	 clarinets ra~ge from 0 to +19 cents. 
verage p1tch tendency o~ 38 clarinets = ~.3 ce~~.:l. 
49.	 n#3 3 clarinets range from +2 to +11 cen~s. 
35 clarinets range from -1 to -57 cent.:l. 





50.	 Dt- 8 clarinets range from +2 to +16 cents. 
30 clarinets range from +16 to -35 cents. 
Average pitch tendency of 30 clarinets = -9.6 cents. 
51. rJf	 38 clarinets range from -6 to -69 cents. 
AveraGe pitch tendency of 38 clarinets = -36.1 cents. 
J 
52.	 Dff 38 clarinets range from -2 to -48 cents. 
Average pitch tendency ot: 38 clarinets = -2),.5 cencs • 
.~ 
53. dr 1 clarinet measures + 5 cents. 
Average	 pitch tendency of 38 clarinets = -4.1 cents. 
J 
~-:57.	 8 clarinets range from +2 to +15 cents. 
30 clarinets range from -3 to -71 cents. 





58.	 F 12 clarinets range from +1 to +21 cen0S. 
26 clarin~ts range from -1 to -72 cenes. 
Average pitch tendency of 38 clarinets m -13.1 ceu~v. 
J 
59. F 7 clarinets range from ~5 to ~16 cent~. 
31 clar~nets range from 0 to -67 cents. 
J Average pitch tendency of 38 clarinets = -22.1 cents. 
,
60. -# 2 clarinets range from ~3 to ~14 cents.
 
36 clarinets range from 0 to -76 cen~s.
 
Average pitch tendency of 38 clarinets = -30.3
 cen Vi:>. 
pi!61. 6 clarinets range from ~4 to ~33 cents. 
32 clarinets ran~e from -2 to -97 cents. 
J Average pitch tendency of 33 clarinets = -28.4 cents. 
62.	 F# 14 clarinets range f'rom ~3 to ~29 cenGs. 
24 clarL~ets range from 0 to -92 cents. 
Average pitch tendency of 38 clarinets = -11 ..5centwo 
3 
63.	 G 15 clarinets ran~e from ~4 to ~38 cents.
 
23 clarinets range from -2 to -81 cents.
 
Average pitch tendency of 36 clarinets = -9.9 cents. 
64. 3 G 4 clarinets range from ~3 to ~26 cents. 
34 clarinets range from -13 ~o -91 cents. 
Avera~e nitch tendency of 38 clarinets • -39.5 cents. 
"ingering 
.\fumber 
.165. G 7 clarinets range from +3 to 
31 clarinets range from 0 to 
Average pitch tendency of 38 
66. 
J 
G 14 clarinets range from +1 ~u 
24 cla.rinets ra.nfo from 0 to 




clarinets = -29.1 cents. 
+38 cents. 
-8ll_ cents. 
clarinets = -10.1 cents. 
ADDENDUM Page 12 ..,. 
vU 
ho 
~~~e8 hole open 
thu.:Jb hole clos 
register key c 
cate keys to be 

















supplies the follm\'in~ inforri£.Uon : 
1) The top three holes are closod with 
r~ l-~-J cf the left hand.~ ;;) n..e next tl-.re~ holes are 0 
3) '1l11~ thumb hole is clOSed. 
















11 ttle l't 
liLUe lin 
little fir. 
liti le fin 
it.-vle f1. n 
little fin 
little fin 
rC~ 
litt.lu fir 
1st fin,Per, 
jrd fir 
1st iln 
1st iiI 
Idt f-i 
2 306/
 
